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Authority to use for comment the Pharmacopmia of the United States 
of America (Eighth Decennial Revision), in this volume, has been granted 
by the Board of Trustees of the United States Pharmacopoial Convention ; 
which Board of Trustees is in no way responsible for the accuracy of any 
translations of the Official Weights and Measures, or for any statement as 
to strength of Official Preparations. 


PREFACE TO THE THIRD EDITION. 


The issue of the Eighth Decennial Revision of the United States 
Pharmacopeia as well as the general advance of scientific pharmacy 
have rendered necessary a new edition of this Treatise on Pharmacy 
in order that it may reflect its subject to date both in its official and 
practical aspects. “Much new matter has been introduced and a large 
part of the text has been entirely rewritten. 

As indicated in the Preface to the first edition, this book is not 
intended to take the place of the Pharmacopcia, but to serve pri- 
marily as an explanatory guide to the study and use of the official 
standard, which is necessarily confined to brief statements presuming 
prior knowledge for their comprehension. This is more than ever 
true in the case of the new Pharmacopoeia, owing to its increased 
demands for standardization of botanical drugs, volatile oils and 
galenical preparations. These and other changes have made neces- 
sary a more elaborate explanation of the official requirements and 
tests, without which an intelligent use of our national standard would 
be impossible. To students and pharmacists alike such explana- 
tions should be welcome on account of the more rigid examinations 
now given by the Boards of Pharmacy, and the enforcement of 
pharmacy laws in conformity with the requirements of the Phar- 
macopeeia. 

The general plan of the book remains as originally outlined, as 
the author has been repeatedly assured by professional friends that it 
serves a good purpose. No effort has been spared to extend its scope 
and add to its usefulness. As heretofore the author’s endeavor has 
been to supply a text-book which, while sufficiently comprehensive 
to serve as a trustworthy guide, should be devoid of all unnecessary 
material. It embodies hie own experience extending over thirty-five 
years of a busy life as a practical pharmacist, as well as the fruits of 
the long continued labors of many able men both in this country 
and Europe to which the present advanced state of pharmacy is due. 

The subjects treated in this book have been grouped ane three 
distinct headings. 

Part I. comprises General Pharmacy, which includes the study 
of weights and measures, specific gravity, the application and con- 
trol of heat, mechanical subdivision of drugs, and methods of solution 
and separation, together with a classification and description of the 
various plant-products and solvents used in pharmacy. 

Part II. treats of Practical Pharmacy. This involves a study 
of the official galenical preparations, together with the many 
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operations of the dispensing-counter. It has been the author’s 
aim to explain as clearly as possible the various processes and 
apparatus met with in this department, and to point out the difficul- 
ties likely to be encountered, as well as the remedies therefor. 
All suggestions made have been tried and verified by the author 
before offering them, so that statements made are based on actual 
experience. 

art III. is devoted to Pharmaceutical Chemistry, the study of 
which is of paramount importance to every pharmacist. While 
the subject is a very eomuprehensi¥e one, and. undoubtedly entitled 
to an extensive treatise, it has been confined, in this work, to such 
compounds as are cither officially recognized in the United States 
Pharmacopcria, or are of special interest to pharmacists. 

By a careful analysis of the working formulas of the Pharma- 
copeia it has been thought possible to render that excellent book 
more useful to students as well as pharmacists in general. The 
object constantly in view is to answer, if possible, the many ques- 
tions of why and wherefore with which students and practising 
pharmacists are almost daily confronted. To what extent the 
writer has been successful in this direction must be left to the judg- 
ment of the pharmaceutical profession. He is fully aware that 
imperfections must of necessity exist in a work covering so ex- 
tended a field of study, and he hopes that those better able to judge 
will kindly inform jhim of any apparent or real defects, so that 
they may be rectified in a future edition. 


Cc. C. dr. 


BALTIMORE, 1906. 
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PART I. 
GENERAL PHARMACY. 


CHAPTER I. 
PHARMACOPG@IAS. 


ALTHouGH the term Pharmacopaia (from the Greek gdppaxov, 
medicine, and zocetv, to make) is defined by lexicographers as mean- 
ing a book of formulas or directions for the preparation of medi- 
cines, the word has now received a more liberal construction, and is 
taken to include, besides the foregoing, also descriptions of vegetable 
as well as mineral and animal drugs, together with appropriate tests 
for establishing the identity and quality of the same, the whole pre- 
pared by some recognized authority. 

The necessity for a definite and authoritative standard in the selec- 
tion and preparation of medicines was long since recognized by all 
civilized nations ; thus the London Pharmacopeia was established 
in 1618, that of Paris in 1639, and that of Edinburgh in 1699. The 
first truly national standard was that of France, issued in 1818, 
which retained the name of its predecessor, the Paris Pharmacopeia, 
and is even to-day still known as the Codex Medicamentarius, The 
first United States Pharmacopceia was established in 1820, prior to 
which time various foreign pharmacopmias had been in use in this 
country. The British Pharmacopeeia, into which were merged the 
London, Edinburgh, and Dublin (established 1807) Pharmacopeeias, 
was ‘first issued in 1864; while Germany did not adopt a national 
standard until 1872, nearly two years after the restoration of the 
German empire. Owing to the rapid advances in the science of 
medicine and pharmacy, frequent revisions have become necessary, 
and the following table shows the dates of the last revised editions 
of the pharmacopeeias of leading nations. 











Date of 
Country. a Country. Issue. 
United States 1893 
Switzerland (to be issued) - - 1893 
Rusia... . Japan. . > 1891 
Htaly:; 2 st 0,3 cob en Mexico (Supplement)... . 1890 
Netherlands (Supplement). . 1903 | Austria... -...... 1889 
Japan (Supplement). . . . . 1902 | Netherlands - Di. 1888 
any. 2 1900 | Hungary . ‘ 
Sweden... | 2 1900 | Belgium | 
Austria (Supplement : 1900 | Finland 
Great Britain. . . + 1898 | France... 
Denmark (Supplement) . | 1898 | Mexico : 
Norway)... see e05 | Spain - : 
France (Supplement) . . | | 1895 | Portugal. 22.0.2: 
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The Pharmaco of the United States, although without the 
legal on ent by act of Government, is, neverthel 
thori by the courts, and is the stand 

rehase of medical supplies for the Army and 

TF the States it has been 


tee, 
the Latin 
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Pharn ‘Conven’ 
introduction into a Pinrater of wy 
to be stated after each rmacopeial 
management and control of the affairs of the Convention, 
nell OT AE elena ie have been placed in 
i 1A egy Narn init five men, of which 
Chas. E, Dohme, of Baltimore, Md., is the present chairman. The 
present Committee of Revision is com, of eleven physicians (of 
whom, however, only six are in the practice of medicine) 
aml fourteen ists and chemists. Dr, Charles Rice, who hi 


May 13, 1901. Since then Joseph P. 


jirman. 
ix is in almost daily use by the pharmacist, 
Jan and arrangement is desirable for a more 


to which ix add 
lentity of all official substances can 
lowing examples will serve to illustrate 
subjects: 
(Official Latin name.) 
(Official English name.) 
NajTiAsO, + 7H,0 ~ 309.84, (Official definition.) 


contain in an uneffloreced condition not 
; es ‘edamorthoarert | (Parity rabric.) 
)(ONa)s + 


monoclinic prisms, odorless, 
mild, alkaline wate; caution ahonkd be 
tasting this salt, ay it is ver; ous, Efllo- 
somewhat ‘al escent in moist 
rts of water at 25° C. (77° F.), 
Fesatabie‘ka Bolle nsshol. 
in botling sloohol. 

salt lores & molecnles of water { (Aisial description.) 
cent. }, and ix converted into a white powder. 
APF.) it loses all of its water of crys 
j ate higher temperature it fuses, and ata 
in converted into pyroarsenate. Sodium 
should respord to the teste of identity and 

prescribed under Sodii Arenas Exsiecatus. 
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PODOPHYLLUM. (Official Latin name. ) 
Pobornyiium, (Official English mane.) 


ite del rinome of Polphyion. plo, Lines) (ogat deat ) 


tiie Soe tide ince nein 


Mattened al 

Sear aighiphpecrty | ‘ee a 
eatery levelled . 
ly smooth ; ree ee 


(Official Latin name.) 
CASTHARIDER (Officin) English name.) 


‘The beetle, Cantharis revicatoria, Linné, thorough: 
dried at a temperature not execoding 40° C. {iors Ee}, (Official definition.) 


id; flattish- 


iS cere 


comet : ‘Official description. 
igh aera gerd : pe 


greenish brown, with shining green 
“hi and ania few or no hairs; axh not more 
than 8 per cent, 


The official Latin name, w erly is given in the 
Latin language, owi i ri Sees hange, is intended to 
be at once simple and disti dl t_be accepted as repre- 
senting the dri r pr tion i ularly efined in the 
other subdivisions, i by whi 
have been long known have been ed without any special 
reference to the source, thus Ge B asad, n ‘Mastiche, 
Senut, Kino, Sabal, ete. ; bu i 
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Viburnum prunifolium, or to select the generic name only for one of 
the drugs and a qualified name for others. Thus, the Pharmacopeia 
has chosen the generic name Cinchona to designate the barks of 
Cinchona Ledgeriana, Cinchona Calisaya, Cinchona oficinalis, and 
of hybrids of these with other species, which are usually designated 
as Calisaya or Yellow Bark, and the name Cinchona rubra as the 
official title of the bark of Cinchona succirubra and its hybrids, 
commonly termed Red Bark. 

Whenever different parts of the same plant are officially reco, 
nized as distinct drugs, the name of the particular part must 
added to the generic or specific name of the plant, thus Belladonna 
Folia and Bdladonne Radix, Colchici Cormus and Colchici Semen, 
etc. ; to this rule the Pharmacopceia makes an exception in the case of 
Sassafras bark and pith, both derived from Sassafras variifolium— 
the bark is officially known by the generic name of the plant, 
while the pith is designated as Sussafrus Medulla, 

In the official names of compound preparations the principal 
active constituents are asa rule ‘ified, as Liquor Ferri et Am- 
monii Acetatis, Tinctura Aloes & Myrrhe, Trochisci Glycyrrhize et 
Opii, Pilule Aloes et Ferri, Mistura Rhei et Soda; but usage has 
sanctioned a modification of this rule when there are many ingre- 
dients, by naming one of them with the addition of an adjective, 
such as compositua, a, um (compound), cromaticus, a, um (aromatic), 
etc., thus making a simple comprehensive title, as Spiritus Am- 
monic Aromuticus, Tinctura Cinchone Composita, Pilule Cathartica 
Vegetabiles, Pulvis Morphine: Compositus, Syrupus Hypophosphitum 
Compositus, etc. 

Tn the case of chemical compounds where similar combinations of 
the same elements, or several varieties of the same compound, have 
received recognition, it is absolutely necessary that the official name 
include some qualifying term by means of which the character of 
the substance may at once be recognized, thus []ydrargyri Chlori- 
dum—Corrosivum and Mite, Hydrargyri Iodidwn—Flarum and 
Rubrum, Ferri: Sulphas—Ecsiecatus and Granilatua, ete, 

The Latin official names are generally used in the singular num- 
ber, even though the idea of plurality may be essentinlly connected 
with the drug, as in the case of Caryophyllus, Galla, Amygdala, 
ete.; this is in accordance with the precedent set by the Roman 
medical writers. Whenever a part of the plant also appears in the 
official name the following rule prevails: Semen (seed), Cortex 
(bark), and Radix (root) are always used in the singular, while Folia 
(leaves) and Flores (flowers) are invariably used in the plural. 

The official English name need not necessarily be a literal 
translation of the official Latin name ; in fact, it xeems very desira- 
ble that a drag should have two distinct names officially recognized, 
the one confined to the official Latin title, admirably adapted to 
abbreviation and use in prescriptions, while the other may be em- 
ployed in the ordinary course of conversation, and is intended for 
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use in commercial transactions and the daily routine of business, as 
Blue Ointment for for 


pager Vint Gallici, 

Rose for Rosa Gallica, Wild for Prunus Vir 

Occasionally the English name is used in the plural, while 

ahs is faa h used in the singular number, as Cantharides tor Can- 
Cae Nats for Caryophyllus. Tn the case of chemical compounds 

the official English name often indicates with greater precision the 

true elites as Solution of Mercurie Nitrate for Liquor Hydrar- 

gone s pera Yor ars Sis arene a 


heater fo the eighth decennial revision of the Pha ia_ it 
was customary, in a number of instances, to follow the official English 
name aut a synonym, enclosed brackets. Since, as a rule, the 
such synonyms is unscientific and not in strict accord with 
soak nomenclature, they have been taken from the body of the 
book and placed in the Index of the Pharmacopoia for reference. 
‘These synonyms are often used for commercial Poe among the 
Sah Ot pelle Calomel Se ak fee ochre ess 
we Sodium ium Cae 
Draught for Compound Infusion gt lnan bet Prise fo Red 
Mereuric Oxide, Salol for Phen; Balic 
Ointment of Mercurio Nitrate, Basham’s Mixture for Solution of Iron 
and Aumonium Acetate, Grifiith’s Mixture for Compoui ron Miz- 
ture, Basilioon Ointment for in Cerate, 
Wiate Preeipitate for Ammoniated Mercur} 
Matricaria, Roman Chamomile for Anthem: 


i Soda, 

und Powder of, Morphine, Lad: 
Mt , Blaud’s ieee ee, 
of Ferrous Carbonate, ete. 

The official definiti dete 
the drag or chemical as 
case of reeeable drags 
drug 
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is peieaois Serene epee name of the 
; Ww enclosed in 
iy to cond the, plant balooge— ay Vertue ie 


Serophuwlariacec) 
of official chemicals Hi becomes necessary to establish 
ity of the compound. by expressing ite exact composition 
means of symbolic las; thus in the case of sodium phos 
Mey rmula Na,HPO,+ 12H,0 specifies clearly the kind 
iy 


recognized by that name; other varieties of sodium phos- 
such as Na,APO, + 6H,0, Na,TIPO, or even NaH,PO, or 
hy Cand therefore not be used in prescriptions or offic pa- 
The official definition of ake alum, is AIK(SO), + 

12H,0, showing that the pharmacopeial alum is potassium alum, 
or, more strictly speaking, potassium and aluminum sulphate ; since 
commercial alum, asa rule, is ammonium alum, the official definition 
is important, and necessary to establish the chemical character of 
the compound jolie! as alum in prescriptions and official 
Hs, warmucopaia recognizes as magnesium ear 
compound for which the symbolic formula 4MgOO,Mg 
(OH), + 5H,O is given, which shows it to be not true magnesium 


oe ; in the majority of eases the presence of such water lends 
to the com power to assume the crystalline form, and is 
then known as water of crystallization, but when not so required it 
44 water of hydration, as in the case of the official magne- 
sium carbonate. Every symbolic formula is followed by a number 
which expresses the molecular weight of the compound—that is, the 
sum of the weights of the atoms of component elements; thus in 
the case of the official bismuth citrate, BiC,H,O, = 394.52, the 
molecular weight 394.52 is equal to the sum of the weights of all 
the atoms represented in the compounds, namely, 1 atom of bismuth 
== 206.9, 6 atoms of carbon = (11,91 & 6)71.46, 5 atoms of hydrogen 
stan 5)5, and 7 atoms of oxygen = (15.88 X 7)111.16, or 206.9 + 
T1A6 4 5 + 111.16 = 394.52; official sodium carbonate is given as 
Na,CO, + = 123.19, in which case the of all the atoms 
of the erystalline compound, including the wat aceounted for in 
the molecular weight, 123.19, as folk 1 sodi 
22.88 % 2 = 45.76, 1 atom of carbon 
15.88 X 3= 47.64, twice 1, or 2 
and 1 additional atom of oxygen = 
+ 24-16.88 = 123,19. 
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‘The number following simple elements expresses only the weight 
of a single atom, as eerste Br= 79.86, sulphur, S = 31.83, ete. 
Atomic and molecular weights are of value in the proper construction 
of equations for the purpose of demonstrating chemical reactions. 

Tn the case of a majority of the chemical compounds a statement 
has been added to the official definition, showing the percentage of 
purity demanded by the Pharmacopoeia. ‘This purity rubric, as it is 
termed, immediately precedes the official description, see page 19. 

The Official cription.—While the official definition is a 
brief but exact statement of the nature and source of drugs and of 
the composition of chemicals, the official description amplifies the 
definition by a the physical characteristics of drags, such as 
shape, size, odor, and taste, together with a statement of possible 
impurities and adulterations, and means for their detection, For 
chemicals, are added a clear account of their physical properties, 
their behavior toward different solvents, and such tests as shall 
enable the pharmacist to detect impurities and establish the fulfil- 
ment of pharmacopeial requirements, The official description is 
always printed in small type, and forms a most valuable and 
important part of the Pharmacopeia, 


DISPENSATORIES. 


A dispensatory is a commentary on the Pharmacopeia, and, as 
such, has become salispeneable to both physicians and pharmacists. 


While the text of the Pharmacoperia is confined to the definition and 
description of drugs and chemicals as well as to the official tests and 
requirements and aecepted formulas for numerous preparations, 
much yaluable additional information is given in the dispensatories, 
such as historical data, action, and uses, as well as doses of medi- 
cines, together with comments on and explanations of pharmaceutical 
and chemical processes. Besides the official drags and chemicals, a 
large number of unofficial remedies and formulas are also treated in 
detail. Three dispensatories are published in this country: the 
United States Di: tory, established in 1833, by Wood and Bache, 
which has reached its eighteenth edition, and is now edited by Wood, 
Remington, and Sadtler; the American Dispensatory, first edited by 
John King, M.D., in 1854, of which the eighteenth edition, entirely 
rewritten by Lloyd and Felter, was issued in two volumes in 1898 
and 1900; and the National Dispensatory, established in 1879 by 
Stillé and Maisch, of which five editions were published, and which, 
after the death of the original authors, has now been superseded by 


the National Standard Dispensatory, edited by Hare, Caspari, and 
Rusby. 





CHAPTER II. 
WEIGHTS AND MEASURES, 


Metrology (from the Greek jérpov, measure, and Adyoc, a dis- 
course) is a study of the art and science of measurements as 
applied to extension, volume, and weight of matter. Measure of 
extension may be either of length or of surface, while measure of 
volume or bulk applies to the cubic contents. Measure of weight 
is the determination of the gravitating force of bodies—that is, of 
their attraction by the earth toward its center, such attraction bearing 
a direct relation to the quantity of matter contained in a body ; 
hence weight is pressure exerted by a body upon a horizontal plane 
supporting it ; and the operation of weighing may be defined as the 
process of determining the number of standard masses (grammes, 
grains, ounces, or pounds, as the case may be) which are attracted by 
the earth with as much force as is the body that is being weighed. 
True weight can be obtained only in vacuo, where the exact measure- 
ments of the force of gravitation cannot be interfered with by 
atmospheric pressure ; all measurements of weight in any medium, 
such as air or water, must therefore give low results. Ordinary 
operations of weighing, being conducted in air, give apparent weight 
of the substance only. 

Weighing and measuring being operations of daily occurrence in 
pharmacy which require care and exactness, a knowledge of the 
standards of weights and measures in use in this country and 
elsewhere is absolutely necessary. With more or less modifica- 
tion the standards at present in use in pharmacy in the United 
States and Great Britain are the same as those formerly employed 
by the Romans, and which in all probability were derived by 
them from the more ancient Greek nation. Three different sys- 
tems of weights are at present employed by all English-speakin; 
nations, namely, avoirdupoie weight, apothecaries’ weight, and 
metric weight. 

Avoirdupois weight, as its name would seem to indicate, is prob- 
ably of French origin (avoir du poids, to have weight), and was no 
doubt introduced into Great Britain during the reign of the Norman 
dynasty; it first appeared in the English statute-books in 1335. 
Avoirdupois weight is employed in the sale of all commodities 
except precious metals and precious stones; hence drugs are always 
bought and sold by pharmacists by this system. In Great Britain 
avoirdupois weight is also employed in the formulas of the British 
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wee ta te known there under the name of Imperial 
t. 1524 the valve of an aveirdupois pound was defined 


win Enghod w be $$$ of the old standard troy pound. The 
Geen of avoinlupeis weight are the pound. ounce, drachm, and 
grain, which are -ymbelixd by the fullowing characters: Ib., oz., 
drm_ gr.: each peand contains 165 ounces and each ounce 16 
+ «@ 4505 grains. The term drachm is rarely employed, 
quantizies kxe than an ounce being usually designated by common 
fracthes. such a: Hp oe. i on. | oz. or in grains. The avoirdu- 
pas papl canining + 161 is the only pound 
aed in th United > ritain except at the mints ; 
the sapbri pol i the equivalent in weight of 27.7015 cubie 
imebes of distilled water at 62° Fahrenheit and normal barometric 


Apothecaries’ weight was probably derived from troy weight, 
whieh Liter was intrduced int» Great Britain, by merchants from 
Lombards. weward the chee of the thirteenth century; it is 
emplrved aisceether in the writing and compounding of physicians’ 
aa and is divided into grains, Neraples varie and 
ounces, of which 3) grains are equal to 1 scruple, 3 scruples are 
equal 2 1 drachm. and & drarhms are equal to 1 ounce. The 
apahecaries conce i: of the same value as the now obsolete English 
tres cance. The fliewing svmlwls are employed to designate the 
divi: aprcbecaries” weight. and always precede the number 
indicating tis quantity intended. which is expresed in Roman 
wumerais : thas. et. j. fer one grain. 3ij. for two scruples, 3iij, for 
three drachms. Sv. fer fur ounces. As far back as 1266, during 
the reign <f Henry LII_ a starute was enacted in England which 
Persried that an English silver penny. called a sterling, round and 
ing. steak equal in weight 32 wheat-grains. well dried 
beer fran tbe centre cf the ear. and that of such pence 20 
sbadi make | sane. and | : Aboat 1497, in the 
tm f Hears VII s 
changed 16 the eguivalent of 24 wheat-grains. These statutes clearly 
imdieave tbe ceiein of the penosweight and the troy system, from 
which the areetsvarics’ weazht, sill in use at the present day, was 
subaqoentir derived. The choice of wheat-grains from the centre of 
the cor arvee fran a desire for uniformity in size and weight, as did 
‘@= t employ the grain well dried. The C 
-v physician: and pharmacist: dates back to 1618, 
Loin Pharmseopria was compiled. In 1826 
Tanger meacrs and aamiani: were legalized in "England, and in 

<«f thee sandanls wer: furnished the minister of 

4 Scares Government at London, namely. the standard 
yank a bevep: bar of 35 inche length. a bras: tror-pound weight 
a oe grates and & ic i dope.i~peaind weight of 7000 grains ; 
standards were cuppliel to the different States in 1836 
ss The length of the standand yard is determined 
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comparison with a pendulum beating seconds of mean time, in a 
ade cia tan arutore o€ 05° Vecocloly at the level 06 tba 
sea, in the latitude of London; the length of such a pendulum was 
found to be 39.13929 inches, 

From what has been said above it is clear that every troy or 
apothecaries’ ounce is heavier than the avoirdupois ounce by 42) 
yrains ; hence to find the corresponding value in avoindupois ounces 
of any given number og er ‘or apothecaries’ ounces, add to the 
latter 437} > 576 fa of that number; thus 3xxiv = 24 
avoirdupois ounces plus Kk of 24, which is 24 +4 2.33, or 26.33 
Recent or Sey iA number of troy ounces bys 480 and avis 

he product 5, the quotient representin, correspondity 
avoid weight in pena: Tf, on the ae hand, avoindupoi 
weight is to be converted into apothecaries’ or troy weight, subtract 


49h (85. 17 
from the number of ounces given 20 = (i or im of the num. 
ber; thus 26.33 ounces = 26.33 — a of 26.33, which is equal to 
26.33 — 2.33, or 24 apothecaries’ or troy ounces; or multiply the 
number of avoirdupois ounces by 437.5 and divide the ras by 
480, the quotient representing the corresponding apabsciciie or 
troy t in ounces. 

While apothecaries’ weight is employed in compounding preserip- 
tions both in this country and Great Britain, it is not used in either 
the United States or the British Pharmacopeia, and will no doubt be 
entirely abolished in the course of time, when « uniform international 
system of weights shall have been adopted by the medical and phar- 
maceutical ions of both countries. The grain is the con- 
necting link between avoirdupois, troy, apothecaries’, and Imperial 

ight, being the same in all. 

he fluid measure used by pharmacists of the United States is 
derived from the old wine measure of England (now extinet), which 
allowed to each wine gallon the volume of 231 cubic inches, or 
58340.011 ins of distilled water at 15° C. (59° F.); the 
ol lon of Great Britain contains 277.273 cubie inches, or 
70, eos of distilled water at 62° Fahr. In both eases the 
divided into 8 pints; but the pint of wine measure 

contains 16 fuidounces, while the Imperial pint contains 20 fluid- 
ounces. The United States fluid measure has the following units: 
the minim, the fluidrachm, and the fluidounce, which are repre- 
sented by the following signs: m, fs, 3; in addition, the pint and 
are sometimes employed in commercial transactions, being 

rf by the abbreviations O, from Oct i and Cong., 
from Congina, for gallon. ‘The units of Im ] easune hear 
the same names as those employed for United States fluid measure, 
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7 of water 437.5 grai 
fluidounce 455.70 grains, at 15.6° C. (60°F). 
ivi into 8 fluidrachms and each fluidrachm 


Tt must not be overlooked that many I although dispensed 
adhig paren fluid meas a pred fm the 
whenever the specific gnu 

aities watencliy' from that of water there must be also a 
difference i the tive volume; thus lyeeria rene 
aac lutions: 
%. The following list shows the 

aces in one pound of the respective liquids, of 


Ammonia Water As . 16 
Aminonia Water measares about 17 
romaiearrage 119 

. Bwls 
cy ae 


peerereee sk 


ia, 
in the fertile mind of the French 
toward the of the eighteenth 
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cists and The principles upon which the metrie system 
was founded are as follows: The reduction of all weights and meas- 
ures to one nniform standard of linear measure; the use of an ali- 
quot part of the earth's circumference as such standard; the appli- 
eation of the unit of linear measure to matter in its three modes of 
extension—length, breadth, and thickness—as a standard of all 
measures of length, surface, and solidity; the eubio contents of 
linear measure in distilled water at the temperature of its 
‘ity to furnish at once the standard measure of weight and of 
ity ; everything susceptible of being weighed or measured to 
haye only one measure of weight, one measure of length, and one 
measure of capacity, with their multiples and subdivisions exelu- 
sively in decimal proportions; and every weiglit and every measure 
to be designated by an eppropeiate significant: characteristic name 
applied exclusively to itself. 

‘As a basis, the authors of the metric system adopted a quadrant 
(one-fourth) of the ecarth’s cirounference, and dividing this into ten 
million parts they obtained « certain measure of length, which they 
named seerER (French mére) and adopted as a standard for all units 
of measurements ; this meter, which was made the unit of linear 
measure, is equal to 39.3704 inches. One-tenth part of the meter, 
applied to cubic measurement, was made the unit of measure of 
urs and called a trrer (French fitre); it is equal to 33.8149 
U.S, fluidounces or 2.1135 wine pints. The one-thousandth part 
of the liter (which is equal to the cube of one-hundredth part of 
the meter) was chosen to furnish the unit of weight; the weight 
of such a volume of distilled water at its aanre density, 4° C. 
(39,2° F.), was called a cnasore, and is equal to 15,48235639 grains. 

multiples of these units are denoted by prefixes of the Greek 
numerals, deka 10, heoto 100, kilo 1000, myria 10,000; while pre- 
fixes of the Latin numerals denote the subdivisions, thas deci, one- 
tenth ; centi, one-hundredth, and milli, one-thousandth. Two other 
units of the metric system, the are (the square of ten meters) and 
the atere (a cubic meter), are not of pharmaceutical interest, Al- 
the liter is the unit of measures of capacity, the subdivisions 
of this anit are almost invariably spoken of as so many cubic con~ 
timeters, since each liter is are to 1000 cubic centimeters ; thus 
the expressions 10, 50, 100, , 750 cubic centimeters, ete., are 
to 1 centiliter, 5 centiliters, 1 deciliter, one-fourth of a 
iter, and three-fourths of a liter. In like manner the specific names 
of the fourth multiple of the units are rarely employed, it being 
customary to designate all above the third multiple as so many of 
that multiple; thus 10 kilometers instead of 1 myriameter, 15,000 
liters instead of 14 myrialiter, and 20 kilogrammes instead of 2 
mes, ete. When writing the names of metric measures 
and weights, abbreviations are usually employed in place of the full 
names, a3 will be seen from the following tables, which also give the 
corresponding values in customary weights and measures: 
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Measures of Length. 
Mm. = 10000.0 M = 6.2187 4+- miles, 
Km. == 1000.0 4.9710 +- furlongs: 
att 9.8840 +» rods. 


veter, 
1 Centineter, 
1 Millimeter, 


1 Myrinliter, 10000.0 L. = 2041.7890 + gallons. 

1 Kiloliter, Ki. 1000.0 = 264.1789 4 bax 

1 Heotoliter, I. ; a 

a Dekaliter, DL 20417 4 
iter, K 

1 Desiliter, 38149 

1 Centiliter, 0.338149 -} fluidounce, 

1 Milliliter, 001 0,0338149 4 

1 Cubic centimeter, 0.0838149 4 


= 1000.0 Gm, = 22.0461 + pounds. 
1000.0 220104“ 


The U. 8. Pharmaco 
three instances, using Mon. in place of mm, for millimeter, Cm, in 
place of em. for centimeter, and Ce. in place of com, for cubic cen- 
timeter. The numerical expression of all ‘hts and measures 
should always be accompanied by the abbreviation used for the 
unit, and whenever subdi Pn: ot gi a ‘should follow 
the decimal point, so a8 rr intention of the 
writer ; thus, 26. att Bo. bt wh 
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The corresponding values, in customary weights and measures, of 
a few metric weights and measures should be firmly fixed in the 
mind for convenient use while reading or studying ; as, 


1 Mm. (millimeter) = 4 of an inch. 

1 Cin, (centimeter) = 9 of an inch 

1 inch = 25 millimeters or 2} centimeters. 

1 Ce, (cubic centimeter) = 16.23 minims or 0.27 fluidrachm or 0.0338 fluidounce. 
1 fuidounce =29.57 + (practically 30) eubie centimeters at $° C. (39.2° F-). 

1 
1 
1 











Gm, (gramme) = 15.4324 grains. 
in = 0.06479 + gramme or 64.79 milligrammes. 
ig. (milligramme) = 0.01543 grain (practically 7, grain), 
L. (liter) = 33.815 (nearly 34) fluidounces or 2} pints, 
1 ounce avoirdupois = 28.35 grammes. 
1 pound avoirdupois == 453.6 grammes. 





In larger commercial transactions the kilogramme is the metric 
weight generally employed, being frequently abbreviated “kilo” ; 
it is equivalent to 2} avoirdupois pounds + 34 grains, 

The following simple rules will enable anyone readily to convert 
metric weights and measures into those customary in this country, 
the results being practically correct. 

For linear measure: Divide the number of millimeters by 25, 
300, or 900; the quotient will be the answer in inches, feet, or 
yards, respectively. 

For measures of capacity: Divide the number of cubic cen- 
timeters by 0.06161, 3.697, or 29.57; the quotient will be the 
answer in U. S. minims, fluidrachms, or fluidounces, respectively. 

For weight: Divide the number of grammes by 0.06479, 3.8874, 
or 31.103; the quotient will be the answer in grains, drachms, or 
apothecaries’ ounces, respectively. If the number of grammes be 
divided by 28.35 or 453.6, the quotient will be the answer in ounces 
or pounds, avoirdupois weight, respectively. 

In the actual operations of weighing and measuring, however, it 
will be found more desirable to be provided with a set of accurate 
metric weights and measures; for then even the slight errors aris- 
ing from the translation of one system into another can be avoided. 


CoMPARATIVE TABLE OF METRIC WITH AVOIRDUPOIS AND 
APOTHECARIES WEIGHTS. 


Numerical ! Equivalents in | Equivalents tn | Equivalents in 











Names. Expressions.; Grains. ‘Avoirdupois Weight. Apothecaries’ Weight. 
| | 
Gn. \ Gr. a Oz. er. 3 3 ‘er. 
0.001 0.01543 wil * 
0.010 0.15432 > teas fy 
0.100 1.54923 iB as 15 
10 15,43235 C164 
100 154.39356 1 2 340 
100.0 1543,23563 3 1 430 
1000.9 | _15492'35639 1047| 32 1 124 
Myriagramme | 10000.0 | 154323.56390 148/32 4 © 35 
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Ip ¥riting prescriptions, physicians are in the habit of consideri 
4Cx. (aegmally 3.6969) a3 equivalent to I flaidrachm, and 3) Ce. 
ascmily 29.573) a equivalent to 1 flaidounce. 


Cqmrazasive Taste oy Meraic asp Apormecanre’ From Measuex 
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Physicians and pharmacists cannot be tow careful im the axe of 
mers weighs and measures in the writing and reading of preserip- 
yas, In continenml Enrope. where the mecrie system has been 





imgrefients. whether solid or liquid. are weighed. and it ix ander- 
shexd thac weight is always intended: whenever. tor any reason. 
measares are wantel. the agos L. liter ami em. eubie centimeter; 
areemploged. But in this country. and also in Enyiand. where it 
i xii and likely w remain. customary t weigh side ami w 
measure thrids in the ‘lispensing of medicines, the official abbrevis- 
S. Pharmacopeia shoald be ased invarinbiv. 
as oy avnid all pe ble -ontesina. With warer. and the average 
amet alenhol tinerures, it wonid probabiy on¢ make mach «difer- 
ence whether grammes or enbie ventimevers were «fispemsed. but ar 
the vase of ail Liquids baving a higner or (ower speeitic gravity than 
weer a marked vari ie will be sbeerved : tims 21) rm. a 
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OTs is imecmbent xpon ae mesiieai sehowis of this cmmor a 
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iliarize their students with the decimal system of weights and. 

as is now done in all colleges of pharmacy; and not 

until the national medical and pharmaceutical associations shall have 

agreed upon some rule or guide for the two professions in the ee 

n of metric weights and measures in prescriptions will the 

terest be relieved of annoyance and censure caused by improper 
nterpretation of quantities. 

Tu the absence of specified fluid measures it is safest to follow the 
custom of continental Europe and weigh all solids and liquids when 
di ing prescriptions written in the metric system. 

Ta 1800 the United States Government obtained from the Inter- 
national Bureau of Weights and Measures prototype standards of 
the Meter and the Kilogramme, made of platinum-iridium ; these 
were placed in the custody of the Office of Standard Weights and 
Measures at Washington, and from them the commercial weights 
and measures now in use are derived. The value of the United 
States prototype standard Meter and Kilogramme is identical with 
the international standards derived from the Metre and Kilogramme 
“des Archives” of France. 

The United States yard is defined to be equal to 
a meter; the pound (avoirdupois) is defined as being equal to 
ee of a kilogramme ; and the liquid gallon is the volume 
of 3785434 grammes (58418.1444 grains) of water at the tempera- 
ture of its maximum density, weighed in vacuo. 

‘The instruments used in weighing and measuring are balances, 
hts, and graduated vessels, and the necessity for their accuracy 
careflul preservation cannot be too strongly emphasized. 

The balance, or, as it is commonly called, “a pair of scales,” 
is no doubt the most useful instrument in the hands of the phar- 
macist, for upon its proper construction and sensitiveness depend 
the accuracy of weighing and correct dispensing of medicines, The 

construction of an ordinary lata is so well known 
& detailed description seems unnecessary ; the simple hand 
seales (sce Fig. 1), which were formerly relied upon altogether, 
have almost completely disappeared in this country ; in their stead a 
more substantial instrament is now used. The single beam prin- 
ciple still prevails, in which a metallic bar is supported at its centre 
on a knife-edged axis, called the fulerum, thus producing two arms 
of equal length. The fulerum projects from the sides of the beam, 
and rests on two supports at the top of a stationary column, so con- 
atrnoted that the wear and tear due to constant friction is relieved 
by a special contrivance for raising the beam above the steel or 
plane when the balance is not in actual use. The knife- 
axis and the support on which it rests are both made of 
hardened steel and highly polished 
freak ; but since even steel is 
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when exposed to moisture or acid vapors, agate edges and planes, 
which are practically indestructible, ans now preferred on alt finer 
balances. The centre of gravity of the beam, which is the point 
through which the sum of the separate attractions of all the par- 
ticles of the beam passes and operates as one force, should be located 
slightly below the edge of the fulcrum ; if it were in the edge of the 
fulcrum, the beam would not come to a horizontal position when the 
pans are equally loaded, but would remain in any position where it 
might chance to be placed. If it were above the edge of the fulcrum, 
the beam would remain horizontal if placed so; but if slightly 
deflected, it would tend to overturn by the action of the weight of 


Fia. 1. 





Old-style band balance. 


the beam. The nearer the centre of gravity comes to the edge of the 
fulerum, the more accurate and sensitive will the balance be ; but at 
the same time the beam will turn more slowly. The scale-pans are 
suspended in suitable wire frames, also supported by means of knife 
edges from the ends of the beam ; in order to insure perfect equi 
rium it is essential that the end knife edges be situated equally dis- 
tant from the central point of support, and that they lie in the same 
plane with it, all three edges being parallel to each other. The lighter 
ht and the more inflexible the beam, the greater will be the 
sensitiveness of the balance. Both of these desirable qualities are 
obtained by the use of aluminum beams, which are also non-corrsive 
and non-magnetic, 
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are preferably made of solid nickel or solid 
certain 


ly upon the 
regular, uniform oscillations of 


Foe 


Prescription balames with indicator bol Proseription tmlanee with t 
pt lasses with ow ptlon talance with tndteator nbove 


the beam, as shown by the indicator on the scale, than to await the 
fixed position of the indicator at the zero point. Every balance 
when purchased should be carefully tested as to its sensitiveness and 
correct adjustment; this is best done by allowing the beam to 
oscillate freely supported on its fulerum, with the pans detached, 
‘The oscillations should be regular and the beam finally return to its 
horizontal position of rest; but it must be borne in mind that an 
essential requisite for the success of this test is a perfectly level 

ition of the balance. The equilibriam of the beam should also 

maintained when the pans are attached, whether empty or lightly 
or heavily loaded, and oben the load is transposed from one pan to 
the other; these tests prove equality in the length of the arms, 
Prescription balances, sensitive to +} grain and intended only for 
weighing small quantities, whereby their accuracy can be maintained 
for « very long time, are offered of superior workmanship and pro- 
vided with spirit level, levelling screws, and other devices to insure 
correctness in weighing (ace Fig. 4). All fine balances should be 
kept enclosed in a suitable case provided with sides and top to 
protect them against dust, moisture, and coi re vapors; they 
should not be scoured at any time, but sim shed with a piece 
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of soft chamois skin or dusted with a soft camel-hair brush ; under 
no circumstances should oil or chalk be used on the knife edges or 


Fie. 5. 


Preseripaion Bax seales 


Compoand lever balances differ from those above described 
chiefly im having the pans situated above the beam and supported 


ger ts @ ewentr: 
eum - thew are 3 
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balances, and are generally used for coarser weighing. When 
enclosed in a box they are known as “box scales,” and then Vacpes 
the advantage of having the more delicate parts of the mechanism 
protected against injury. 

Figs. 5 and 6 show prescription and counter box scales con~ 
structed on the compound lever pabeipla: Fig. 7 represents a con- 
venient dispensing balance for rough prescription work, and is 
intended for quantities ranging from 
30 grains to 4 ounces; it is sensitive Fu, 7 
to } grain, and is provided with a beam 

junted into apothecaries’ and metric 
weight (1 to 120 grains and 0.1 to 8.0 
Gm. earrying a sliding poise. 

ial balances for weighing liquids, 

ae jcalarly in the laboratory, have been 
found very convenient on account of 
their peculiar construction, Fig. 8 rep- —_rroemner's dispensing scale. 
sents ner’s new solution balance, 
capable of weighing from 10 grammes to 16 kilogrammes (154 grains 
to about. 36 pounds). ‘The scale is provided with an extra Lore 
beam, by which an empty bottle or container is quickly balan 
by simply sliding the balance weight along until a correct balance 
is seonred. A new system of adjusting weights, known as the'ball 
system, is attached, and is a great improvement over the old method 


‘Troomnor's now solution balance, 


of using separate weights; small weights are adjusted on the grad- 
nated pac in front, while the larger weights ae parieaiin’ by 
different positions of the balls on the central plate. 

Since 1882 great improveme been made in what are 
known as torsion balances, The o es between torsion 
and ordinary balances are the entire abs f knife edges and the 
location of the centre of gravity above the fulerum or point of 
rotation. The knife edges have been replaced by thin steel springs 
stretched tightly between bearings, the centre of the beam being 
fastened to the centre of the strained spring and at right angles to 
it; under this condition the heam, by the elasticity or torsion of the 
spring, will vibrate precisely as the ordinary beam balanced on 
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knife edges. ‘The pans rest upon similar torsiun springs at the ends 
of the beam in the same conte the central fulerannce the beam. 
The inherent torsional resistance to oscillation, due to the tightly 
stretched wire bands, is overcome by elevating the centre of gravity 
above the fuleram, by means of a weight, to such a height that its 
tendency to reach its lowest position (vertically below the centre of 
raion) almost neutralizes the total resistance. If, consequently, 
the tendency of the high centre of gravity and the resistance of 

wire bands are opposed to such an extent as nearly to neutralize 
each other, the sensitivencss of the balance is established, and the 
slightest Relate placed on the pans will cause the beams to oscillate ; 
on the other hand, the beams will return to their horizontal position 
by the unneutralized resistance. The foregoing principle has been 
applied to a variety of balances adapted to ordinary commercial 
weighing, as well as the more delicate adjustment of fine preserip- 


Fre. 9. 


‘Torsion presoription balance. 


‘alia bala ld al bed hd 991) 
SASL ALLA LER ean 


Section of rider beam for same, 


tion work and chemical analysis; like ordinary balances, they are 
provided with graduated beams and poise to be used in place of 
weights. Fig. 9 represents a torsion Prescon balance of fine 
adjustment, with all the parts enclosed in a glass case and fully 
exposed to view; it is sensitive to 1 milligramme or qy of a grain, 
and up to 500 milligrammes or 8 grains all weights can be adjusted 
by means of a rider on the graduated beam. Fig. 10 represents a 
torsion counter balance sensitive to 2 grains, and having a capacity 
of 20 pounds; it is also provided with a triple graduated beam for 
avoirdupois, troy, and met 5. 

Every pharmacist who lay i ing even a moderate pre- 
scription business should have in his possession at least two balances, 
one of which may be used for weighing quantities ranging from 
80 grains to 2 or 3 ounces, and should be sensitive to at least 
} grain; while the other should be confined to quantities never 
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greater than 2 grammes or 30 grains, and should respond readily to 


a change in weight amounting to 2 or 3 milligeammes or yy to 
grain; besides a iia: balance (usually termed counter maid} 


Fm. 10. 


‘Torsion counter seale 1a glass cave, 


Section of triple rider bosin for 


is needed for general trade; this should be of such adjustment as to 
allow accurate weighing thereon of quantities ranging from 4 ounce 
to 5 or 10 pounds, and should be sensitive to 5 or 10 grains with 


fall charge. 

Weights are pieces of metal designed to weigh aliquot parts of 
the established unite; brass or iron is used for the customary com- 
mercial weights, while brass or aluminum is chosen for weights 
employed for dispensing purposes ; platinum is also occasionally 
used for amall prescription weights on account of its extreme hard- 
neas and resistance to atmospheric influences. Accurate weights 
are as essential as accurate balances, for one is rendered unreliable 
without the other, The usual form of smaller commercial weights 
is in sets known as box or block weights, and ringing from } 
ounce to 5 pounds (Fig. 11). Troy weights, as a mark of dis- 

jon from avoirdupoia weights, 

Fo. 11. are usually sold in nests of brass 

eups (tee Fig. 12); they run from 

£ oun to 8 or 16 ounces, and 

for use in dispensing preseriptions 

the lower denominations, from } 

grain up to 2 ounces, are frequently 

Block welghte mit_up in boxes or blocks as shown 

in Fig. 13, ‘The smaller dispensing 

weights are made either of brass nickel-silver, after the style 
wn in Fig. 14, or of aluminum if below the denomination 
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of 10 grains (see Figs. 15 and 18); weights less than 4 
grain are often indicated hy means of a sliding poise on a 
graduated beam. The relative lightness of aluminum adapts this 
metal admirably for use in weights of very low denominations, as 


Fig, 12 


so out tty = | 


Set of apothecaries’ cup welghts, 


they can be made of larger size and consequently be more con- 
veniently handled than heavier brass weights. Metric weights are 
made of iron, brass, or aluminum, in the same forms as already 
described for ayoirdupois and apothecaries’ weight. 


Apothocarien weights (} gr. 
rao 


Brass or silvor-nickel prescription welghts. 


Tn connection with the operation of weighing, the term fare is 
freqnetitly used to indicate the weight of the empty vessel (dish, 
box, bottle, or jar) in which the substance (liquid or dry) is to be 
weighed ; gross weight is the combined weight of the substance and 


Fro. 16, Fra. 16. 


€ ) - . 7 y lar: 
Aluminum wire weights, Aluminum grain weights. 


the container; net weight is the w f the substance alone, 
obtained by subtracting from the gros: the fare of the eon- 
tainer. Instead of finding the of the container, the 
latter may be simply counterpoiser need by small shot or dry 
coarse sand contained i 

Everyone who has occa: 
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accustom himself to certain habits of care and neatuess, which will 
materially preserve the sensitiveness of the instrument, The fol- 
lowing rules are recommended: Never allow the beam to oscillate 
when the balance ia not in use. Immediately afler the operation of 
weighing ts vompleted replace the weights in their proper receptacle and 
ney ha vas with a soft towel. Never weigh deliquescent salts, or 
active chemioals, such ax iodine, on the metal pans, but always on 
glass or in tared vessels. Always weigh potent or poisonous drugs on 
Fi lems paper, using pieces of equal size to counterpoise each 

» Never place large weights on the pans, nor remove them, while 
the beam ia in motion, as the sudden jar produced by the change 
causes undesirable friction and destroys the sensitiveness of the 
balance, 

Fa. 17. 


‘Set Of motrio prescription welghts, (100 grammes to 1 centigramme,) 


Measures are vessels used for determining the volume of 
liquids, and even dry substances ; the latter kind do not concern 
the pharmacist, who is compelled, however, to have on hand a 
variety of vessels provided with approprinte scales of measure- 
ment for liquids. Such vessels are usually made of glass, and 
are known simply as graduates; they occur of different capaci- 
ties from 1000 cubic centimeters (1 liter) down to 5 eubie centime- 
ters, and from 64 fluidounces down to 60 minims, The Phenix and 
Acme graduates, manufactured in this country, are guaranteed to 
be accurate and made strictly according to the American standard 
of apothecaries’ fluid measure ; since Imperial measure differs mate- 
tially from U. 8. fluid measure, grac made in England cannot 
be used in this country unless they have been adjusted according to 
the American standard. Very accurate metric graduates are also 
now made in this country. 

Graduates of different shapes are in use—conical, tumbler-shaped, 
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and cylindrical (see Figs. 18, 19, 20), the last named of which, 
although the most accurate, are but rarely seen in stores. lin- 
drical graduates have a small diameter, which is uniform throughout 


Fig. 18. Fig. 19. Fig, 20, 


Confea! graduate, ‘Tumblor-ehaped yraduate. Cylindrica} graduate. 


the height of the vessel ; hence errors in measurement due to capil- 
lary attraction are in these reduced toa minimum. For } and 4 oz. 
graduates the diameter is about 4 inch; for 1 and 2 oz, sizes it 


Fig, 21, 


Metric uid measure ; U.$. aid measure, 
Acme graduates. 
ize, 1} inch diam- 
i Jess than two fluid- 
e found preferable to the 
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tumbler-shaped, but difficulty is often encountered in cleaning them 
Fee es partially the smaller sizes. ‘The “Acme” graduates, 
a few ago, possess the advantage of being flat 
on the bottom, without a foot, and hence are less likely to be 
upset or broken; they are admirably adapted for laboratory work, 
are cylindrical in form, of about same diameter as thmblor= 
graduates, and can be had for both metric and apothecaries’ 

fioid measure (see Figs. 21 and 22), 

Duplex graduates, arranged for apothecaries’ fluid measure on one 
side and metric Suid measnre on the other, are not to be recommended, 
on account of the danger of confusion and the greater difficulty of 
accurate measurement. 

Like ull glassware, graduates are easily broken, and as the first 
break usually occurs at the base, either through accident or careless- 

griduates are now made with hard-rubber bases, the glass part 
screwed into the base and firmly held. These graduates have 
been patented, and are sold on the market as “Sterling ” graduates ; 
eer eane by the manufacturers to be strictly accurate (see 


‘Although minim graduates are extensively employed for measur- 
ing volumes of less than 4 fuidounee, it will be found more desirable 
to use minim Ipresies (eee Fig. 24) for quantities 

y 


from 5 to minims; these instru- Fie, 23, 
by Dr. E. R. Squibb, are 
accurately , and will be found very con- 
venient. For measuring small metric volumes the 
graduated cubic centimeter lished of Dr. Cartman 
will be found very servioea le (see Fig. 25); they 
come in different sizes—5, 10, and 25 Ce. capacity— 
each cubic centimeter being divided into tenths, 
ae are especially adapted for pharmacopeial 


ing. 
fe to the proper manner of holding a graduate 
while measuring liquids, it may be said that the 
firmest hold is obtained by grasping the graduate 
with the left hand in such a manner that the first 
or index finger encircles the lower part of the vessel, 
the thumb resting on the base and the second finger — seeriing graduate, 
forming a BEpiors by being placed under the base ; 
this leaves third and fourth fingers free to remove and hold 
the stopper of a hottle from which any liquid is to be measured ; the 
mark to which the liquid is to be measured should be on a level 
with the operator's eye while the graduate is held in an upright 
ition. Owing to capillary attraction, every liquid contained in « 
graduate will present two concave surfaces, neither of which can be 
taken as the true level; hence a correct reading of the graduation 
ean only be had by fixing the desired mark f the scale inter- 
mediate between the upper and lower edges of the liquid. 
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Graduates which have the same scale marked on both sides, or 
which are encircled by the markings of the scale, admit of more 
accurate measurements, and do not require that careful attention to 
levelling the graduate necessary with the plainer varieties. 


Fie, 24. 
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of liquids, the number of drops contained in a certain volume must 
vary greatly with different liquids; moreover, the size of a is 
influenced by the size and shape of the vessel from which the drop 
is allowed to full—so that a drop is a very uncertain quantity in the 
division of doses of medicines. ‘The variability of adhesion to glass 
exhibited by different liquids, and the rapidity with which liquids 
flow from the same cea held at different angles of inclination, are 
other factors which determine the size of drops, as is shown in the 
case of chloroform. 

Instead of being identical with the minim, drops may vary from 
one-fifth to one one-fourth minim. 

For the purpose of better illustration, the following short table 
has been inserted, showing the great variability in size of drops of 
different liquids : 


‘Tamie stowixo THe Nuwmen oy Daors 10 4 Prvtpmacis. 





oe Shelf Bottke. 


129 minims | Auldounce |W. 'T. & Co's | 
‘Phoenix | Pheentx "Meds: Lint or Quart 
‘Graduate, | Graduate. ¢h | 





Ty 
* Chloride of fron 
ium ee 


60 
(3) bottle) 





Fre. 28, 


‘Graduated medicine glasses, 


Por the administration of med * certain familiar domestic 
measures are employed, which, al c i 
variations, are usually estimated as hay ng the foll 
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A teaspoonful, equal to one fluidrachm ; 

A desenrtspaanfel, equal to two fluidrachms ; 

A tablespoonful, equal to one-half fluidounce ; 

A wineglassful, equal to two fluidounces ; 

A teacupful, equal to four fluidounces ; and 

A tumblerfal, ual to eight fluidounces. 

Figs. 26, 27, and 28 represent convenient medicine glasses, well 
adapted to family use. 

‘hese vessels are now obtainable accurately graduated and made 
to correspond to apothecaries’ fluid measure ; hence they are prefer- 
able to the variable tea-, dessert- and tablespoons generally met 
with, and should be employed altogether in the sick-room. 

The U. S. Pharmacopeia directs that the following values in 
metric measure should be considered equivalent to the approximate 
measurements indicated: 4 Cc., 1 teaspoonful; 8 Cc., 1 dessert- 
spoonful ; 16 Cc., 1 tablespoonful, 


CHAPTER III. 
SPECIFIC GRAVITY, 


A KNOWLEDGE of the subject of specific gravity is of importance 
to the pharmacist, as it frequently enables him to detect impurities 
or to determine the identity and quality of the drugs he handles. 
Specific gravity does not indicate ‘shaliate weight, but merely a rela- 
tive value, or the relation between the volume and weight of bodies 
as compared with a standard—the standard for liquids and solids 
being distilled water, while atmospheric air or hydrogen is used for 

us bodies; in other words, specific gravity expresses the ratio 
tween the weight of any gaseous, liquid, or solid body and that of 
an equal volume of the respective standard. 

e terms specific gravity and density are frequently used synon- 
ymously in pharmacy and chemistry. In physics density is defined 
to be the mass, or quantity by weight, of a substance in a unit vol- 
ume, the latter being either a cubic centimeter, as in the metric 
system, or a cubic foot, as in the English system, In the metric 
system, where density expresses the number of grammes in a cubic 
centimeter of a homogeneous substance, density is identical with spe- 
cific gravity referred to water at 4° C. (39.2° F.), since the gramme 
is the mass or weight in a cubic centimeter of water at 4° C. (39.2° 
F.), and thus comparison with the accepted standard is established, 
This identity, however, vanishes if the specific gravity has been 
referred to water at a higher temperature; and although the differ- 
ence between density and specific gravity at such higher tempera- 
tures may not be very great, it is sufficient to destroy identity, since 
1 cubic centimeter of water above 4° C. weighs less than 1 gramme. 
In pharmacy and chemistry these slight differences are practically 
ignored, and hence the terms density and specific gravity are gener- 
ally used interchangeably, namely, to express the ratio between the 
maas of a unit volume of water and the of a unit volume of 
the substance being tested. In the English system, where the cubic 
foot is taken as the unit of volume, density will expressed by a 
number 62.4 times as great as the number indicating the specific 
gravity of a substance at 4° (. (39.2° F.), since a cubic foot of water 
at 4° C. (39.2° F.) weighs 62.4 pounds, or, in other words, contains 
62.4 units of mass. The variations in weight of a cubic foot of water 
at temperatures above 4° C. (39.2° F.) would have the effect of in- 
creasing this ratio (62.4) between density and specific gravity. 

As the volume of all bodies varies with temperature, it is essential 
that the comparison of weights be made at some fixed temperature. 

ar 
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On scientific principles and for the sake of uniformity it is desirable 
that specitic gravity always be referred to water at 4° C, (39.2° F.). 
Th some countries this temperature, at which pure water assumes its 
density is taken for the comparison of weights, while in the 
nited States Pharmacopain 25° C.(77° F.) has, with very few ex- 
Lr rer heen fixed as the standard temperature ; Great Britain has 
pted 15.5° C, (60° F.), and Germany, 15° C. (59° F,). As the 
comparison of weight of equal volumes ies may be made at w 
temperature desired or convenient, and as the specific gravity will 
vary Ses) it is necessary to state the temperature in connee- 
tion with specific gravity ; for instance, to say that a liquid has the 
specific gravity 1.42 would not indicate at what temperature the 
liquid had been weighed, nor would it indicate comparison with 
water at any fixed temperature. To say that a liquid has the specific 
gravity 1.42 at 15° C. would still leave a doubt as to the tem, 
ture at which an equal volume of pure water had been weighed for 
comparison, fur it may have been 4° C., 12° C., or even 25° Cc, 
and in cither case the specific gravity named would not be 
stated. To say, however, that a liquid has the specific gravity 1 
at 15° C. as compared with water at the same temperature, leaves no 
room for doubt as to the true mtio existing between the liquid and 
water—it therefore expresses true specific gravity. The United 
States Pharmacopaia (1900) expressly states that all of its specific 
gravities are to be considered as taken at 25° C. and compared with 
water at the same temperature, whenever no special temperature is 
mentioned, 

Generally it will be found more convenient to weigh substances 
at ordinary room temperature, 22° C. (71.6° F.) than to cool them 
to 4° C, or even to 15° C. and keep them cool while sreighhing and 
therefore, assuming that for the majority of pharmacists in the United 
States a temperature of 25° C. (77° F.) would at all times be more 
easily attainable and controllable, the Pharmacopia has adopted 
this temperature as the official standard for taking specifie gravity. 
This temperature is but very few degrees above the a! room 
temperature, and by using it, the annoying feature of the condensa- 
tion of atmospheric moisture on the apparatus employed is over- 
come. 

Whenever a body has been weighed at a temperature different 
from that at which the standard volume of water has been fixed, it 
is customary to indicate t by writing both temperatures 
in the form of a fraction, th erature at which the water was 
weighed being always w nominator and the tempera- 
ture at which the bo hed as the numerator; 


; 5° 
thus, the expressions 7 at O at ° C., and 1.340 
4o 5 


25° - 
at = C., indicate “| found at 15° ©, and 25° CG 
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as compared with or referred to water at 4° C., 15° C., and 25° C., 
respectively. 

Barometric pressure is not without effect on the relation between 
the volume and weight of bodies; hence absolute specific gravity, 
like absolute weight, is obtainable only in vacuo ; for pharmaceutical 
purposes this difference is always ignored and the barometric pressure 
assumed to be normal, 760 Mm. or 30 inches. 

The specific gravity of a solid or liquid is always expressed by a 
number which slows how much heavier or lighter the weight of a 
certain volume of water is than the weight of the same volume of 
that solid or liquid; and the specitic gravity of a gaseous body is 
expressed by a number which shows how much heavier or lighter 
the weight of a certain volume of atmospheric air (or hydrogen) is 
than the weight of the same volume of that gaseous body. The 
specific gravity of water is therefore stated to be 1, and the specific 
gravity of air (or hydrogen) is likewise stated to be 1. The following 
simple rule may be given for finding the specific gravity of any 
liquid or solid substance by calculation : Divide the weight of a given 
volume of any liquid or solid by the weight of an equal volume of 
distilled water, both weighings, if possible, having been made at 
the same temperature, The quotient expresses the specific gravity. 


SPEOIFIO GRAVITY OF LIQUIDS. 


The determination of the specific gravity of liquids is far more 
frequently required than is that of solids. The different instruments 
employed for that purpose are specitic gravity flasks or pyenometers, 
loaded glass cylinders, specific gravity beads, and specific gravity 
spindles or hydrometers. Any small flask, of 25 or 50 Ce. capacity, 
with a long, narrow neck and made of thin glass, will answer as a 
specific gravity bottle. Its weight, or tare, is first carefully ascer- 
tained and noted ; pure water is then poured into the flask until it 
reaches a short distance up into the neck, when a mark should be made 
with a file at the upper ‘and lower edge of the meniscus or concave sur- 
face ; having noted the temperature of the water, the flask and con- 
tentsare weighed, and from this weight the tare of the flask is deducted, 
the remainder being the weight of that particular volume of pure 
water at the given temperature. The tare, temperature, and weight 
of water are carefully etched on the side of the flask, which is now 
ready to be used for taking the specific gravity of any liquid, by 
filling it to the mark in the neck with the liquid to be tested, then 
weighing and dividing the net weight of the liquid by the weight 
of the water, the quotient being the specific gravity of the liquid. 
Suppose the flask weighs 324 grains and holds, up to the mark, 647 
grains of water; filled to the mark with sulphuric acid, it weighs 
1511.5 grains, which leaves 1511.5 — 324 = 1187.5 grains as the 
weight of the acid. Now applying the rule, to divide the weight 
of a given volume of a liquid by the weight of the same volume of 
water, the specific gravity is found to be 1187.5 + 647 = 1.835 +. 
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24.979 grammes at 15° C., and only 24.9285 grammes at 25°C. The 
cubical iy ae of water and Ae Tiquids'is not cairo lier 
degree in temperature, and hence a correction by means 
an addition or subtraction faclor cannot be made. If a ayaa 
Ia luated at a ae temperature, nile: ae with any es 
at a higher or lower temperature, i vi 

i as referred to water at mak Sioear tnt pect ean be 
found only if the weight of a like volume of water ut the same 
tem as that of the liquid be first ascertained, either by actual 
experiment or by reference to the subjoined table, 


Wriour oF 1 Cuno Cesroceren or Dista.ceo WATER AT DIFFERENT 
TRIS, 


‘At 0° C. = 0.90888 Gramme. At 18° C = 0.99866 Gramme, 
re = 0.00093 19° = 0.90843 


om 0.90884 
peawing examples will serve to illustrate the usefulness of 


If a bottle graduated to hold 26 grammes of distilled water at 4° 
©, is found to hold 27.5 grammes of another liquid at 25° C., the 
U.S. Pharmavopeial an d temperature, what will be the specific 


gravity of that liquid at a C.2 By reference to the table we find 

that a cubic centimeter of water weighs 1.0 gramme at 4° C., but 

only 0.99714 gramme at 25° C.; hence a volume of water which 
9 

weighs 25 grammes at 4° C. will weigh no of 25 grammes at 


25° C., or 25 < 0.99714, which is equal to 24.0285 grammes, 
nd lying the rule for finding specific gravities, and Vin 27.5 by 
i 


“0 285, we have 1.103+- as the specific gravity of the 
age © 
What will us specific gravity of a liquid according to the 
5° 
official standard, 55 C., if found to be 1.810 atye 7 C. As the 


iquid at 
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vity was found by dividing the ht of the liquid at 
Seo was weight of an equal aoa of Ree at 15.5° C., each 
cubic centimeter of the liquid must have weighed 1.3087948 grammes, 
since the liquid appears 1.31 times as heavy as water, 1 cubic 
contimeter of water weighs 0.99908 gramme at 15.5° C., as stated in 
the table. A cubic centimeter of water at 25° C., however, weighs 
0,99714 grumme, and as a cubic centimeter of the liquid at the same 


Squibb’s improved specific gravity bottles. 
temperature has been found to weigh 1.087948 grammes, the specific 
25° . rer 

gravity at 9-5 C. must be 1.3125 +, for 13087948 divided by 
0.99714 is equal to 1.3125 +. " 

With the view of overcoming the difficulties usually encountered 
in oe to temperature, and o uring more accurate results, the 
late Dr. E. R. Squibb’ had con: - i it 


bottles which are equally w apted for 
standard water volume at any temperature from 0° C. to 25° C., and 
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in which liquids can without: loss be it to room-temperature 
oneren 2 ©., 77° F.) for Swelehing (ee . 80), As seen in the 
ion, the bottles may be mi of such size as to hold any 
desired weight of distilled water. They are provided with a 
narrow tube stopper graduated into } millimeters from 0 to 50 or 1 
to which is a a safety reservoir fitted with a» couse 
sede ‘The capacity of the bottles is so adjusted that the pee 
bed weight of recently boiled distilled water will reach to the 0 
mark, or a little above it, when the bottle and contents have been 
kept in a bath of melting ice at 0° C. (32° F.) for fifteen minutes 
or until the volume ceases to recede, The height to which this 
same weight of distilled water will rise in the graduated tube at 
higher temperature can be readily ascertained by Arohaeali ttt 
bottle and contents in a water-bath Eere at the desired tempera- 
ture uotil the column ceases to rise. By keeping a memorandum of 
the height of the column in }-millimeter divisions to which the pre- 
soribed weight of distilled water will rise at any stated temperature, 
an equal volume of any other liquid at the same temperature 
may readily be obtained, accurate adjustment being made by means 
of very narrow strips of blotting-board passed down the bore of 
the graduated stem for the purpose of absorbing and removing 
minute quantities of liquid. Having found the weight of such a 
volume of any liquid, the specific gravity of that liquid, as com~- 
with water at the same temperature, can be quickly ascer- 


tained by dividing the weight found by the prescribed weight of 
water. 


Since glass bottles contract appreciably for two years or more 
pee ly ve heen made, the uations should be verified ever 
six mo! or more until contraction has ceased, a memorandum 
the changes bein aie for reference when the bottle is to be used } 
thus the point for the volume at 4° C. may have advanced 2 or 3 
ilivisions of the scale, and similarly for any temperature volume. 
The bottles are always used in a bath of either warmed or cooled 
water, and when the volume does not change for five minutes, as 
indicated by the graduated scale, the contents of the bottle may be 
known to have assumed the temperature of the bath as ascertained 
by means of a delicate thermometer. A leaden collar is used to 
ap ie bottles stendy in the bath. 

lex taking the specific gravity of liquids by means of a 
Rae accurate results may also be obtained with the so-called 
loaded eylinder. Its use is based on the law formulated by Archi- 
medes, a Greek philosopher, that all bodies immersed in a liquid are 
buoyed up with a force equal to the weight of the liquid displaced 
Es them, and thus appear to lose weight. For instance, a piece 
of metal the size of 1 cubic inch, when immersed in water, will 


equal the weight of 1 cubic inch of water—a frac 
—and hence will weigh 252 grains less in water than in air, 
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ing bodies always displace their own weight of water irrespective of 
their volume, while immersed bodies eee di their own 
volume of water irrespective of their weight. All bodi 
which igh less than an equal volume of water are sure to float in 
that liquid, only so much of the body being immersed as corre- 
sponds in volume to a weight of water equal to the weight of the 
whole body ; on the other hand, all bodies weighing more than an 
equal yolume of water must sink in that liquid and be completely 
immersed, as the downward pressure of the body exceeds the upward 
pressure or buoyant force of an equal volume of water. 
The loaded splinter as shown in Fig, 31, consists of a glass tube 
partly filled with mercury, and sealed at the top, to which is affixed 
¥ a hook for convenient suspension to a scale 
Fig, 31, e Fro. 32, 


ume of water, the 
Example: x Toaded 


Loaded 
cylinder, 


for taking the 
d by a small 
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The Boones of the loaded cylinder has been utilized in the con- 
struction of the Mohr specific gravity balance, of which the West- 
modification is a most desirable improvement (kee Fig. 33), 
specific gravity of a liquid can be quickly taken at any temper- 
ature nm 7° and 30° C., since the loaded cylinder has been 
replaced by a short glass thermometer, which is suspended from the 
end of the beam by a thin platinum wire; the adjustment having 
been made at 15°C. a slight variation will be observed for any 


Pra, 38, 














‘The Westphal specific gravity balance. 


Ue es or lower temperature. The small thermometer has a range 
twenty-three degrees on the centigrade scale, and, when suspended 
in air from the longer arm of the beam, establishes perfect equilib- 
rin; when completely immersed in distilled water at 15° C. it 
displaces its own volume of the water and is buoyed up by a force 
equal to the weight of the water displiced—equilibrium of the beam 
heing re-established b: aching the necessary counterpoise, whieh 
is called 1,000; at . the necessary ht wax found to be 
1.001, while at 27° C. it was 0.998. As seen in the illustration, the 
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longer arm of the beam is accurately divided into ten even spaces, 

the weights, or riders, used to counterbalance the thermometer 
when immersed in any liquid, are made of brass and aluminum ; 
they are so constructed that each smaller rider is of exactly py the 
vulue of the next larger, the largest rider and the somuteraae used 
to balance the thermometer in water, however, being of the same 
weight or value. Without the necessity for calculation, if the tem- 
perature of the liquid be at 15° C., the specific gravity of the liquid 
cain be at once read off, after the equilibrium of the beam has been 
established ; for instance, in testing aleohol at 15° C,, the counter 
poe necessary to balance the beam in water will be found too 

vy if attached at the same point in alcohol, hence it is removed 
and the Li rider is placed in the first, or, if necessary, in the 
second notch on the beam, where it may appear a little too light, and 
then the smaller riders are added as may be necessary to balance the 
beam perfectly. The value of each of the two larger riders, when 
suspended from the end of the beam, is considered as 1.000, while 
the three smaller riders are valued at 0.100, 0.010, and 0.001 
aia ahh ; when removed to the top of the beam the value of each 
rider is reduced by yy for every notch. If one of the large riders 
be placed at the notch marked 8, a second rider at 2, and a smaller 
rider at 1, the specific gravity of the alcohol must be read as 0.821. 
Tn the case of Aitarotirnd and all other liquids specifically heavier 


than water, the large counterpoise is suspended from the end of the 


beam, and the other riders are placed in the notches as may be neces- 
sary; thus chloroform may require all four riders on the beam, the 
largest at 4, the second at 8, and the smaller two at 9, which would 
be read as 1.4899 specific gravity. Whenever two riders of different 
weight are required in the same notch on the beam, the lighter of 
the two is suspended from the of the heavier, as shown in Fig. 
34; thus the specific gravity of liquids can be read with aceuracy 
to four decimal places. The Mohr or Westphal balance cannot be 
used, however, if only very small quantities of liquid are available, 
as sufficient liquid is required to immerse the glass thermometer 


» liquid happens to 

upon the addition 

un has been added to inerease 

the specitic gravity of the un hat indicated on the bead, 

when it will float about m in the liquid. Results obtained 

with specific gravity beads are so accurate as with other 
Pnsthod, 
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Hydrometers, or areometers, are instruments intended to indicate 
either the density or the specific gravity of liquids, and in some cases 
also the percentage by volume or weight of certain liquids. se 
consist ie glass tube haying a bulb blown at one end, a li 
above which the tube is Galily expanded cylindrically for a short 
distance, and then terminates in a long stem in which is securely fast- 


Fra, H. 


ah 
ryt 


Showlug the manner of reading the apecitic gravities, 


ened a graduated paper seale (seo Fig. 35). The bulb is filled with 
mereury or small shot, so as to enable the instrument to assume a 
vertical position when floated in any liquid. Hydrometers, like all 
Goat: ies, displace their own it of « liquid and sink in it 
to a dep proportional to the volume o id displaced, which 
volume is equal in weight to the weight of rument; thus, by 
comparison of volumes displaced, the densities and specific gravities 
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of various liquids ean be ascertained, While thi 
hydrometers are so constructed that wil 
they will sink to varying depths in different 1 
are made to sink to a caters 


delicacy 

the instrument. As specific gravities of liquids range 
from 0.700 to above 2.00, the tube of a hydrometer 

ing such a scale would have to be inconyeniently long to 

it of a fair reading of it; hence specifi gravity 

y come in sets of four, ranging thoes 

rom 1. to 


m 1,000 to 1.400, 
on intended for 


testing the specific gravity of special liquids the scale 
i ‘much shorter, and thus permits of more accurate 


quids irrespective of 
employed for technical 
rary scales, no two of 
be converted into specific 
0 s class belong Baumés, 
’, Beck’s, Jones’, 
és hydrometers are 
, 


the instrument 
t to which it 
d 85 parts of 
the Tees 
to 15 equal rts, 
h te the tube 
was fi 
of dry table 
ch a way that 
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the padi hin would be almost entirely out of the liquid; the aot 
to wi the instrument sank in distilled water, also at 15. 

marked at 10, the space between the two points being vided 

into 10 equal parts and the scale extended as in the other case, 
me serstyea in sae he the first interval is increased upon ¢ rea 
heders it is almost impossible to find two instra- 
the old method to correspond exactly. A more 

bah eee method 
a a ene nes Fro, 36, Fra. 37. 
itil 


ee 
ps sy 


pers between the pointa to whtob the 
tee sinks in the water and 
acid is divided into 66 parts, or de- 
grees, and the between the points 
te which it sinks in the ether and the 
water into 53 parts, For all liquids 
heavier than water the seale is read 
from above downward, while for liq- 
uids lighter than water it is read 
raid below upward (see Figs. 36 
As itis frequently desirable to know 

the amie wity for any given de- a 6 
the Hane wale al ioerrs, Bunt, o”e 

Pa fillowivg rules have been formu-  jiquids tignter than water, 


For pas ids heavier than water: Subtract the degree Baumé from 
ivide 


145 and the remainder into 145 to find the specific gravity, 

Divide 145 by the ife gravity and subtract the quotient from 
145 to find the umé, 

Por liquids lighter than water: Add the degree Baumé to 130 
and divide the sum into 140 to find the specific gravity. 

Divide 140 by the specific gravity and from the quotient subtract 
130 to find the degree Baumé. 

‘Tho moduli or constants employed i in these rules which express 
the proportion borne by the weight of water displaced by the 
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gravity of the heavier 
p 


, and d = volume 
the heavier liquid displaced. 

The difference between the volumes of the two liquids displaced, 
as seen in Fig. 38, is c—d, indicated by the degrees on the seale to 
which the hydrometer sinks in the heavier 
Fira. 38. liquid; and hence d, representing the volume 
of heavier liquid displaced, must be equal to 

e—the number of degrees. 

The object, first, is to find what relation the 
volume displaced by the instrument when im- 
mersed in water bears to the volume of one 
degree on the graduated scale, taken as the 
unit—that is, to find how many degrees on the 
seale the total yolume, ¢, of lighter es dis- 
placed, is equal to. The’ discussion r 
gravity has already shown that the weight of 
any body is equal to the product of its volume 
by its specific gravity; hence the weight of 
water displaced by the bone is equal to 
the volume displaced multiplied by the specific 
gravity of water, or equal to ¢X a; and the 
weight of heavier liquid displaced is equal to 
the volume displaced multiplied by its specific 
gravity, or equal to d x b. 

From the law of floating bodies (see p. 54) 
we know that the weights of the two liquids 
displaced are the same, being equal to the 
weight of the hydrometer; and hence it is evi- 
dent that cXa=d Xb, or aXc=b Xd, 

i Substituting the value of d, as found above, in 

eres. anes the equation, we get a X e = X (e— number 

of degrees), which is equal to ae=be— (bX 

number of degrees). Transposing, we get — be + ae=— b X num- 

her of degrees, or be — ac =6 X number of degrees ; and factoring, 

(6—a)e=b X number of degrees, from which it follows that 
Paes number of degrees. 


isk 


i 
i 
(! 
? 


b—a 

As already stated, distilled water and sulphuric acid of 1.8354 
specific gravity are the liquids now used in adjusting hydrom- 
eters for liquids he: t ; the following numerical 
values, of degrees = 66, can there- 
just found, when it becomes 


ans that the volume of water 
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displaced by the hydrometer, c, is 145 times as great as the volume 
corresponding to 1 degree on the graduated scale. The ratio between 
the two volumes therefore is 145. 

The rule for converting the degrees on the hydrometer into spe- 
cific gravity may be arrived at in the following manner: For equal 
weights of two substances, the volumes are inversely proportional 
to the specific gravities. This can be seen from the equation 
deduced above, viz., cXa=6 Xd, which gives the proportion 
c:d::6:a, since the product of the extremes is equal to the product 

x 





a . 
——, or, since 


d 
and since d=c— number of degrees, b= 


of the means. From the equation we deduce b= 


a=1, b= 3 
——— —_°__._____. As the value of c has been found to be 145, 
e—number of degrees 

2 ‘ ate Bik 145 
the specific gravity of the heavier liquid = 145 —number of degrees’ 


Case II. For Liquids Lighter than Water.—In finding the 
modulus for hydrometers intended for liquids 
lighter than water, a slight modification is neces- Fic. 39. 

, as water in this case is the heavier liquid, 
and consequently a smaller volume of it will 
be displaced by the instrument. It must also 70+ 
be borne in mind that on the scale for liquids 
lighter than water the point to which the 
hydrometer sinks in water has been fixed at 
10 degrees, instead of at 0. As in Case I., 
let a=specific gravity of the lighter liquid, 
6= specific gravity of the heavier liquid, c= 
volume of the lighter liquid displaced, d= 
volume of the heavier liquid displaced. 

By proceeding precisely as in the previous 
case, we arrive at the same equation, viz., 
eXa=dXboraXc-=b Xd. Hence d, the 
Xa 

fee 

As may be seen in Fig. 39, c—d, the dif- 
ference between the volumes of lighter liquid 
and water displaced, is expressed by the num- 
ber of degrees difference between the point 
to which the hydrometer sinks in the lighter 
liquid and 10, since the water level is at the 
latter point. The volume of lighter liquid 
displaced, therefore, is equal to d (the volume 
of water displaced) plus the difference between —: ...._ W... 
cand d—that is, c=d + (e—d). xe 


Replacing the value of c in the equation d= “yo we have d= 





B83 88 











volume of water displaced, = 
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(ECD) XA, from which we got bd=ad+(e— dja. ‘Trane 
posing we have bd — ad =(¢e—d)a, and by factoring (b — a)d = 


(c—d)a; hence d= ey 


As highly rectified ether and distilled water are used in the ad- 
Pio of hydrometers for eee lighter than water, the follow: 
ing numerical values, a= 0.725, b==1.000, e—d= 53, ean he 
substituted in the equation, and we obtain d = pa Ore Xo72, ord= 
139.7, which means that the volume of water displaced by the 
hydrometer bears a ratio of 139.7 to the volume corresponding 
to 1 degree on the graduated scale; but since 

the use of 139.7 as the modulus or constant 

would involve undesirable fractions in applying 

the rule for conversion into specit gravity, the 

number 140 has been accepted as the equivalent 

of d, It is readily seen from the figure that 

the volume of water displaced by the hydrom- 

eter up to the zero mark is d — 10 degrees—that 

is, 140— 10, and that o, the volume of lighter 

liquid displaced, will always be the volume dis- 

placed up to the zero mark plas the number 

of degrees to which the instrument sinks in 

the lighter liquid—that is, (140 —10) + the 

number of degrees, or 130-4 the number of 


legrees, 

The rule for converting the degrees on hy- 
drometers for liquids lighter than water into spe- 
cific gravity, is also deduced from the regular equa- 


tion eX a=d X b,ora= ax Having found 
c 


numerical expressions for 6, c, and d, the for~ 

140X 1,000, 

++ the number of d , 

of the lighter liquid is 

140 by 130 plus the num- 
h the hydrometer sinks. 

he use of rules and tables 

y scales, hydrometers 

years bearing a double 

the corresponding 

in Fig. 40: they come 

of which are intended 


mula becomes a= 7 


liquids heavier than v 
ing within smaller 1 
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The Twaddell hydrometer is NG for liquids heavier than water, 
each ‘on the scale being equal to 0.006 specific gravity; hence 
the requisite number of degroes multiplied by 0.005 and added to 
1.000 the specific gravity of any liquid ; thus, if'a sample 
of gi stands at 50° Twaddell, its pate rene will be 1250, 


for 50 X 0.005 = 0.25, and 1.000 +- 0,25 = 1. 
‘s hydrometer is of the kind intended to sink to a uni- 
{indicated by a mark on the stem) in all liquids by the 
sy 


al the advantage that 
nding the specific a of Fro, 41, 
solids a3 well as liquids, Fig. 41 represents a Nichol- 
son hydrometer floating in a liquid. ‘The construc- ® 


tion is readily explained: A is an elongated glass 
or metal bulb, terminating in a stem surmounted D 
a metallic disk, B; on the stem is a mark at 
}, indicating the point to which the instrument 
must be to sink ; and attached to the bottom 
of the bult ae a a Stes a loaded 
Cy wil forated sides, for carrying 
Soha fe midasiced, Fhe weight of the instrument 
complete is marked on the same by the manufiet- 
urer, and frequently also the weight which must be 
placed on the disk B in order to float the hydrom- = 
eter at D in distilled water, When the latter is *igholon's ty 
omitted, as is sometimes the case, it becomes neces 
sary to ascortain the weight of the volume of water displaced ly 
ra hydvometer when immersed to D in distilled water; this is 
we 


To find the speci 
of the solid 


of the solid body in air. ace the solid body 
ip © and again adjust the w Vee between 


£ 


; or, in other words, the weight « 
e solid body. Winally, divide the weight of the solid body in air 


= 
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by the loss of weight in water, and the quotient will express the 
: ert gravity of the solid body. If the solid 
Pio, 42 body should be lighter in water, and hence float 
in the same, the cup © must be inverted and 
attached to the elongated bulb by means of the 
small stirrup under the eup, so that the solid 
body may be placed underneath of the cup and 
thus be kept immersed. Solid bodies soluble 
in water must, of course, be tested in a liquid 
in which they are wholly insoluble and_ the 
renee gravity of which has Paes been 
letermined ; the caleulations for this method 

are explained on page 68. 
Spirit hydrometers, usually called aleoholom- 
eters, are used to ascertain the ntage of 
absolute alcohol in the commercial article ; since 
the value of alcohol depends entirely upon the 
amount of absolute alcohol present, this instru- 
ment is a most desirable piece of apparatus for 
parce Aleoholometers are made of glass, 
ike ordinary hydrometers, but of much longer 
shape, and are usually provided with two sepa- 
rate scales—Richter’s scale, indicating the per- 
centage of alcohol by weight, and Tralles’ seale, 
showing the percentage by volume; sinee the 
instrument is adjusted at 60° F. (15.6° C)), it 
becomes necessary to make proper corrections 
for any variations in temperature. When im- 
mersed in alcohol at normal temperature the 
figures on the respective seules to which the in- 
strument sinks indicate the number of parts of 
absolute alcohol contained in 100 parts of the 
specimen, the lowest mark on the scale being 
0, to which the + peer will sink in pure 
water. Since a cold temperature, by contraction, 
increases the density of aleohol, the instrament 
cannot sink as low in the liquid if the tem- 
perature be below 60° F. (15.6° C.) as when at 
60° F, (15.6° C.); an additive correction in the 

reading of the 

and, if the temperature rise above 
° ©), the density of the alcohol 
nd the hydrometer will sink 
erierae veh subtractive correction must be 
thermometer enclosed, ™ 0 nper The necessary eorree- 
i ed to amount to 0.16 
for every degree abo \r it scale, or 0.27 for 
every degree above 15.6 scale. For example, if 
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an alcoholometer sinks in alcohol to 93 on the Tralles’ scale at 
50° F. (10° C.), the liquid contains really 94.5 per cent. of abso- 
lute alcohol by volume, instead of 93 as» indicated on the scale, 
for the temperature is 10 degrees below the normal (60° F.), henee 
10 X 0.15, or 1.5, must be added ; but if the temperature had been 
70° F. (21.119 C.), the true percentage of alcohol by volume would 
have been only 91.5, for, the temperature being 10 degrees above 
the normal, a subtraction of 1.5 from the reading 93 is necessary. 


Fi, 44. 


PY 


juibb's arinometer Blebhorn’s a Rousscau's donsimeter. 
Pavfiud eee pronumeter. i 


42 represents 3 complete alcoholometer carrying a thermometer 
within the tube for convenience in taking the temperature of the 
liquid. For testing the specific gravity of urine, a small hydrom- 
eter the range of which extends from 1.000 to 1.060 is employed 
(see Fig. 43); the narrow cylinder in which to float the urinometer 
was specially designed by Dr. Squibb with the view of preventing 
the hydrometer from adhering to its sides, hy means of the pecu- 
liar_indentations. 

Special instruments have been devised for taking the specific 
5 
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between the | 

the bulb ¢ is provided with a sto i on 

fluid to be tested; the small gl knob E serves to 

instrament when immersed in water, which should be at 17.5° G. 
(63.5° F) ; the specific gravity is shown on the gmduated seale on the 
tube A, ‘The densimeter is chiefly intended to be used for oils and 
similar liquids lighter than water. ‘The upper part of the tube, 4 to 
B, consists of a little cup of 1 Ce. capacity; when floated in water 
the instrument sinks to the point C,and when carrying 1 Ce. of water 
in the cup it sinks to B. The space on the stem between B and € is 
divided into 20 equal parts, each division corresponding to gly Gm, 
or 0.050 Gm, ; now, if 1 Ce. of oil of peppermint be ponred into the 
cup and the instrument floated in water, it will probably sink fo the 
eighteenth division of the scale ; hence 18 X 0,05 = 0.900, the spe- 
tia gravity. of the oll 


SPECIFIC GRAVITY OF SOLIDS. 


offeot is produced ; in the ox 
as will be shown later on." 
axcertained by the simple rule 
of the rtion are knov 
liquid disp! ; second | 
term, the specific gra 

ever water is used 

of the solid in. 

dixplaced) expresses 

cific gravity of water 
gravity of solids may 
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1, For solids insoluble in, but heavier than water ; 

2. For solids insoluble in, but lighter than water ; 
fe aie solids soluble in water, whether heavier or lighter than 

4. For solids in powder form. 

For solids insoluble in, but heavier than water, several methods 
are available; of these, the direct method of weighing is the most 
accurate and generally employed. 

Tn place of the more expensive hydrostatic balance, any good 
sensitive eee ptice balance may be used; the only extra piece 
necessary being a small wooden or stiff wire bench as a support for 
the vessel of water, ax shown in Fig. 46, For instance, a piece of 


Fra. 46. 


Showing the manner of weighing & solid body in a liquid. 


metal is found to weigh 258.75 grains in air; by 
means of a silken thread, or fine horse-hair, it is com- 
letely immersed in pure water and found to weigh 
75 grains, the Aithicence or loss of weight, 23 
‘ins, representing the weight of a volume of water 


eal in volume to the 258.75 grains of metal “SS 
Dividing 258.75 by 23, the specific gravity of the bre 
metal is found to be 11.25. : 

Another but less accurate method is to weigh the solid by metric 
weight and then place it in a graduated cylinder containing sufficient 
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may be divided by the weight of the liquid displaced and the quotient 
then multiplied by the specific gravity of the liquid; by either 
method the specific gravity of the soluble substance will be obtained. 
To find the weight of a corresponding volume of water, divide the 
weight of the liquid displaced by its specific gravity, for the weights 
of equal volumes of two bodies are to each other directly proportional 
as their specific gravities. Example: A piece of alum weighs 125 
grains in air; immersed in oil of turpentine having the specific 
gravity 0.860 it weighs 62 grains; 125 divided by 63 (the loss 
of weight) yields 1.984; oil of turpentine weighing only 0.86 as 
much as water, 1.984 must be multiplied by 0.860, which gives 
1.7062+ as the specific gravity of the alum. Or the weight of a 
volume of water corresponding to the volume of oil of turpentine 
displaced may be found by dividing 63 by 0.86, which equals 73.256, 
and this divided into 125, the weight of the alum in air, also gives 
1.7062 + as the specific gravity of the alum. 

Sometimes it is desirable to find the specific gravity of solids in 

wder form, as calomel, reduced iron, lead oxide, and the like ; this 
1s best done by using a flask or bottle known to hold a definite 
geantiy of water, introducing a certain weight of the powder, and 
then filling with water and weighing the total contents; as two 
bodies cannot occupy the same space at the same time, it follows that 
the flask or bottle containing the powder cannot hold the same quan- 
tity of water as when empty, and this difference corresponds to the 
weight of water equal in volume to the powder. Suppose 100 grains 
of an insoluble powder are placed in a counterpoised bottle capa- 
ble of holding exactly 1000 grains of water, the latter being then 
filled with pure water; if the total contents weigh 1088 grains, 12 
grains of water have been displaced by the powder, for 1088 — 
100 leaves 988, and as the bottle is capable of holding 1000 grains 
of water, the difference 1000 — 988 = 12 must have been displaced. 
Then applying the rule, 8.333 {+ is found to be the specific gravity 
of the powder, as 100 + 12 == 8.333 +. 


SPECIFIC VOLUME. 


The term specific volume is used to define the ratio existing 
between the volumes of certain weights of bodies and the volume of. 
the same weight of pure water ; it is therefore the opposite of specific 
gravity. Specific volume is ascertained by dividing the specific 
gravity of a body into unity, and hence may be called the reciprocal 
of specific gravity ; it may also be found by dividing the weight of 
a given volume of water by the weight of an equal volume of a 
liquid. Every pharmacist is aware that it will require vessels of 
different size to Vota one pound of ether, water, glycerin, sulphuric 
acid, oil of turpentine, or chloroform, and it is often desirable to 
know in advance the volume of a given weight of a liquid. In the 
metric system this is a very simple operation, for the weight in 
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ya of ee liquid meld Lat the specific ie 
ific gravity, of 1 uid at once expresses the | 
LA tart iene tn ‘o find, however, the volume of a 
given weight, avoirdupois or apothecaries’, of a liquid, it becomes 
necessary first to ascertain the volume of a like srelgut of water, and 
then to multiply this by the specific volume, or to divide by the 
specific gravity of the liquid; or the given weight of a i may 
be divided. at once by its specific gravity, which will yield , 
of a volume of water equal to the volume of the liquid, and then 
finding the volume of such a weight of water the yolume of the 
liquid is at once known, 

Heables: If the volume of 500 Gm. of alcohol U. 8 P. is 
desired, divide 500 by 0.816, the specific gravity of the alcohol, and 
the Redacted eal + phe the sare in pone bei oe 

’o fin volume of 8 ounces of cial in sree 
weight) it is necessary to multiply by 480, the heir grains in 
1 ounce, and then divide the product by 455.7, the number of grains 
in one U. 8. fluidounce of water, the quotient (480 x 8 = A 
8840 + 455,7 = 8.427), 8.427, represents the number of fluidounces 
contained in the same weight of water ; 8.427 then divided by 1.246, 
the specific gravity of the glycerin, yields 6.7632 +- fluidounces as 
the volume of 8 ounces, apothecaries’ weight, of glycerin. 

How large a bottle is required to hold Tee of chloroform of 
1,490 pecs gravity? One pound avoirdupois is equal to 7000 
grains, and 7000+ 1.490 = 4697.986, the weight in ins of a 
volume of water equal to the chloroform ; then 4697.986 + 455,7 = 
10.309, or very nearly 10} fluidounces. 

How many fluidounces in 2 pounds of official ether having a 
specific gravity of 0.71652 Two pounds of water measure 30,72 

juidounces, and multiplying this by the specific volume, 1.89564, 
of the ether (1.000 +- 0.7165 = 1.3956 +-), we obtain 42.87 +- fluid- 
ounces as the answer. 


ion from a higher to a 
lower specific gra’ c q 7 y accomplished, since 
specific gi e tion between volume 
and wei 0 i 


‘olume takes place ; 
olume is but 
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wity 
f altigation is admirabl ae 
oO i mirably to 
adj specific gravities of liquids by meee but is 
unsuited to adjustment hy weight. When two liquids of different 
specific gravities are mixed, the loss which one suffers will be bal- 
anced by the gain of the other; hence the two liquids used must be 
mised in inverse proportion to that existing between the gain and 
loss of specific gravity and the specific gravity of the mixture; the 
difference between the hi specific gravity and the desired specific 
arte ot the mixture will therefore indicate the proportion of the 
iquid having the lower specific gravity; and the difference 
between. ibe lower specific gravity and the desired specific gravity 
will indicate the proportion of the liquid having the higher specific 
gravity. For example, if solution of ferric chloride, specific gravity 
.520, is to be reduced to 1.387 specific gravity by addition of a 
weaker solution of 1.280 specific gravity, 107 volumes of the 
must bo mixed with 133 volumes of the weaker solution ; 
or, in other words, 1 yolume of the former with 1,243 volumes of 
the latter, It is customary to set down a problem in alligation in 
the following manner to facilitate comparison : 


1.520 / 0.107 = proportion of the stronger liquid. 
1,280 


Tf a definite volume of the mixture is desired, the requisite volume 
of the stronger and weaker liquids may be ascertained by dividin, 
the desired volume by the sum of the proportionals, and then mul- 
tiplying each proportional by the quotient so obtained ; thus, if 32 
fluidounces are wanted, divide 32 by 0.240 (0.107 +. 0.133), which 
yields 133.8; 0.107 X 133.3 = 1427 fluidounces, the requisite 
volume of the stronger solution, and 0,193 % 133.3 = 17.73 fluid- 
ounces, the requisite volume of the weaker solt 

adjust the specific gravity of a given weight of a liquid toa 
higher or lower specific gravity, the following formula may be 
employed : 


user { 


0.193 = proportion of the weaker liquid 


in which » represents the weight of the « 
the liquid to be diluted, a the spe 

dil 6 the desired specific gu 

the diluent. (Whenever water is 


stated before (see above), 5 = weight of water equal in volume to w, 
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2 = weight of water equal in volume to 2," *— weight of water 


equal in volume to w+ 2. To find the value of x, the following 
equation, © ¢2— EE, must be solved : 


web ++ abe =wwne -}- ace 
abe — act == wae — web 
xX a(b—c) =wXe(a—d) 
pw Xe (a—b) 
a(b—< 
ree Eom, Peles ae must be sae to ey eae solu- 
tion of potassa of 1.539 specific gravity in order to reduce t! fie 
gravity to 1.036? Substituting bas racs a for the Tas 
ae — 250 X 1.000 (1.539 — 1,036) _ 
in the above formula, we have x 50 (1.036 —1,000) 


= 2269.6. Answer: 2269.6 Gm, 


weight of a liquid of definite specific gravi 
by mixing two liquids of favs speeric gravity, both being of ie 
same kind, or one being water : - 
Let mw represent the desired weight of tl 
ee allzeat, y the vals ve the liq’ 
specific gravity of t to | 
desired, and of the diluent, rem 
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would give the proportional parts of the volume to be used of each 
liquid, as follows : 
1,000 | 0.060 or 6 
0.960 { 0900 | 0.040 or 4 
But as weight and not volume is called for, it becomes necessary to 
find the actual weights of the respective volumes by multiplying the 
latter by the specific gravities of the liquids ; thus, 


6 X 1.000 = 6 
4X 0.900 = 3.6 
9.6 


The result shows that the mixture would produce only 9.6 parts by 
weight, and since 10 parts (or pounds) are wanted, the respective 
necessary quantities may be found by the rule of three ; thus, 





For the adjustment of percentage in alcohol (by weight or volume), 
in acids (by weight), and in alkali solutions (by weight), the follow- 
ing rules may be applied : 

For reducing solutions from a higher to a lower percentage: 
Multiply the given quantity by the given percentage and divide by the 
required percentage ; the quotient will be the quantity to which the 
Liquid must be diluted by the addition of water. Since alcohol is fre- 
quently reduced in volume percentage, and contraction of volume 
invariably follows the admixture of alcohol and water, it becomes 
necessary, after contraction has ceased, to add sufficient water to 
restore the original volume of the mixture. 

Examples: Reduce 4 pints (64 fluidounces) of 93 per cent. (by 
volume) alcohol to 65 per cent. : 64 X 93 = 5952, and 5952 + 65 
=91.57. Enough water must be added to the 4 pints of alcohol 
to yield, after contraction has ceased, 91.57 fluidounces. 

Reduce 2 pounds of hydrochloric acid from 31.9 per cent. to 10 
per cent.: 2 pounds = 32 avoirdupois ounces ; 32 X 31.9 = 1020.8, 
and 1020.8 -- 10 = 102.08. Enough water must be added to the 
2 pounds of acid to bring the total weight up to 102.08 avoirdupois 
ounces, 

Reduce 8 troy ounces of stronger ammonia-water, 28 per cent., to 
10 per cent. strength : 8 X 28 = 224, and 224 + 10 == 22.4. Enough 
water must be added to the 8 troy ounces of stronger ammonia-water 
to bring the total weight up to 22.4 troy ounces. 

For making a definite quantity of a solution of a certain percent- 
age by diluting a stronger solution with water: Multiply the required 
quantity by the required percentage, and divide by the higher percent- 
age ; the quotient will be the quantity of the stronger liquid necessary, 
and this subtracted from the total quantity required leaves the necessary 
quantity of water, When volume adjustment of alcohol is made, the 


74 GENERAL PHARMACY, 


same precautions in rd to contraction of yolume must be observed 
as stated in theta ing rule, 

Examples: Make 1 gallon (128 fluidounces) of 60 per cent, (by 
volume) alcohol from alcohol of 94 per cent. (by volume) : 128 % 60 
= 7680, eee ; walt 81.7 fluidounces of the 
stronger alcohol must be mixed with sufficient water to yield, after 
contraction has ceased, 128 fluidounces. Hart 

Make 4 pounds of 25 per cent. phosphoric acid from the offieial 85 

recent, acid : 4 pounds = 64 ay. ozs. ; 64 X 25 = 1600, and 1600 = 
5 = 18.823. Answer: Enough water must be mixed with 18.823 
ay. ozs. of the strong acid to bring the total weight up to 64 ay, ozs, 

Make 720 grains of 5 per cent. caustic potash solution from a 
12.5 per cent. solution ; 720 X 5 = 3600, and 3600 + 12.5 = 288; 
720 — 288 =432. Answer: 288 grains of the 12.5 per cent. solu- 
tion must be mixed with 432 grains of water. 

‘The adjustment of percentage in liquids may also be readily made 
ey the process of alligation, as already explained under adjustment 
of specific gravities by volume, page 71. 

rmacists and drug jobbers are sometimes called upon to make 

mixtures of certain liquids or solids having different tage 
strengths in order to produce a desired average strength ; this may 
be done by the general rule for alligation. Write the percentages in 
a column, and the mean percentage on the left. Connect the simples 
in pairs, one less than the mean with one greater ; take the difference 
between the mean and the numbers representing the paves 
strength of each simple and write it opposite the value with whi 
it ia linked, These differences are the relative quantities of the 
simples taken in the order in which their values stand, 

xxample: In what proportion may powdered opium of 9, 12.5, 
15, and 16 per cent. morphine strength be mixed to produce a mixture 
of 14 per cent. strength ? 


9.0— 


15.0- | r 
wo—! | 15 1.516 


95 


iu 


Answer: 1 part of 9 pe parts of 12.5 per cent., 6 parts 
of 15 per cent., and 1.5 cent.; or 2 parts of 9 
cent., 1 part of 12.5 pe y parts of 15 per eent,, and 5 parts 
of 16 per cent. 

Tt mat n h 3 are e¢ ted, as long as one less 
than the mean i; a ter, for while the propor- 
tional part of ex p im of the proportionals 
remains th n ples is not evenly divided 

in, two or more of the 
\d vice versa; thus, to 
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mix 7, 8, 9, and 28 per cent. ammonia-water so as to produce 10 per 
cent. ammonia-water, it would be necessary to use 6 parts of the 28 per 
cent. solution and 18 parts each of the 7, 8, and 9 per cent. solutions. 











When the number of simples is uneven, but greater than three, 
at least two sets of answers are possible as regards the sum of the 
proportionals. 

f a definite quantity of one of the simples be directed to be used 
in the mixture, the corresponding quantities of the others are readily 
ascertained by multiplying their proportionals by the ratio which the 
given quantity bears to the proportional of the simple which it 
represents. 

Example: How much powdered cinchona bark containing 3, 3.5, 
6, and 6.5 per cent. total alkaloids may be mixed with 10 pounds 
of cinchona bark containing 4 per cent. total alkaloids fo prduce a 
mixed powder of official strength, 5 per cent. total alkaloids ? 





10-+1 =10, ratio of given quantity to proportional. 
Answer. 






1.5 X10 =15 pounds of 3_ % bark, 
15X10 =15 "By “ 
10X10 “ a4 “ 
1.0 X10 « gu iu 
3510 “0 e5u 4 





If a definite quantity of a mixture is required, the quantity of 
each simple may be ascertained by multiplying its proportional by 
the ratio which the total quantity required bears to the sum of the 
proportionals of all the simples. 

Example: How many grammes of powdered opium of 9, 10, 12, 
15, 16, and 17 per cent. morphine strength may be taken to produce 
250 grammes of a mixture containing 14 per cent. of morphine? 











9—--)3 3X 14.706 == 44.118 
10—, | 2 2X 14.708: 20.412 
4 | 12 1 1X 14 
15 2 S 2x1 
| 16—' | 4 4x1 
17-—-!5 5X1 





‘T7 the sum of the proportionals 
250 + 17 = 14.706, ratio of required quantity to the sum of the proportionals. 
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Answer: 44.118 Gm. of 9 per cent. opium, 29.412 Gm. each of 
10 per cent. and Benes cent. opium, 14.706 Gm. of 12 per cent. 
opium, 58.824 Gm. of 16 per cent. opium, and 73.530 Gm. of 17 
per cent. opium. 

As paeeraile ends aah . arise in aligetiaty , and inte- 

nut are alway feral ijustment. percentages 

= be made aipabeaicaly, whereby a — unlimited nam 
of series of correct answers may be obtained and the occurrence of 

Thus i te pool all series of frac- 

jing example, alligation gives a 

tional quantities which in both tpaatate aa open to criticism 
from the standpoint of absolute accuracy. ‘To solve the problem 
algebraically, we can proceed as follows: ‘ 


‘Then afb+ete det f= 20; 
and as the mixture is to be of 14 per cent. morphine strength, 


a + 10h + Be 4 1Bd + Ge + AYP _ ag, 
250 F ‘ 


clearing of fractions, we hare : 
09a + 106 + .126 + 15d + 160 + 17 = .14 X 250, 3) 
which is equal to 
09a + 10b + Ae 


emaining two 
values to four 
ation, either 
values of 
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b = 25, e = 40, and f = 60, and replace these values in equation 
(1), we have 





20+ 25 +e + d+ 40 + 60 — 250; (8) 
transposing, we get ¢ + d = 250 — 20 — 25 — 40 — 60; 
hence e+ d= 105. (9) 


Replacing now the same values in equation (7), we have 
100 + 100 + 2 — d — 80 — 180 = 0; 
and transposing, 2 — d = 180 + 80 — 100 — 100; 
hence 2 —d = 60; (10) 
eliminating d by addition of equations (9) and (10), we have 





If c= 55 and c + d = 105, then d = 105 — 55, which is equal to 50. 


The number of grammes of opium to be used respectively of the 
six varieties may therefore be 20 of the 9 per cent., 25 of the 10 per 
cent., 55 of the 12 per cent., 50 of the 15 per cent., 40 of the 16 per 
cent., and 60 of the 17 per cent.—total, 250 grammes. 


Proof: 20 at 9 per cent. == 1.8 
Bw & 





oi. 
5015 
“16 
eo“17 
2014 





The following table shows a few of the many series possible when 
different arbitrary values are assigned to four of the six quantities: 


106 1% 156 166178 
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CHAPTER IV. 


HEAT. 


One of the most valuable aids to the pharmacist in the numer- 
ous manipulations of the store and laboratory is heat; hence a 
knowledge of its varied application and the modes of controlling 
and directing its influence is necessary. 

The undulatory theory regarding heat is now by all 
scientists ; this declares heat to be a force generated by the motion 
of the molecules of bodies, and that it is the increase or decrease of 
this molecular energy that gives rise to the conditions designated as 
hot, warm, and cold, No Thay is entirely without motion of its 
molecules, hence the terms heat and cold are Bye! relative ; more- 
over, different bodies have different capacities for heat, as is clearly 
proved by two persons entering the same apartment, one of whom 
may complain of uncomfortable warmth, while the other experi 
ences a chilly sensation. The chief effect of heat, or increased 

+ molecular motion, is to overcome the force of cohesion and expand 
the volume of bodies by increasing the intermolecular spaces; the 
three states of ion, known as solid, liquid, and gaseous, 
heing the result o: ve force, are, therefore, dependent upon the 
amount of heat generated in or applied to a body. 

All solid bodies, when their molecular motion has become suffi- 
ciently intensified, will me luminous, as is shown by the Lites 

i c lint are struck together, or by the kindling 

of dry wood are rubbed together vigor 
oust. 


Oftentim: ¥ bodies is used to indicate 
the degree ei terms as dull-red heat, 
cherry-red hea t the first named is pro- 

} a stove, without a 


the result of most 


mer, however, by 
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Heat is in almost daily use by the pharmacist in the operations 
of solution, fusion, evaporation, and decoction, and may be applied 
either by direct contact with the burning fuel or dh the age! 
of some interposed medium.* The use of coal as a fuel for the pro- 
duction of steam is confined to manufacturing establishments, the 
retail pharmacist finding illuminating-gas or some of the various 
kinds of coal-oil better adapted to his wants, Wherever illuminat- 
ing-gas is available it is decidedly the most desirable fuel at the 
present day, not only because its supply is constant, but also because 
with modern apparatus and appliances it can be kept completely 
under control, and thus the greatest amount of heating IS ay be 
obtained ata minimum of cost, In the course of time electricity 
will no doubt beeome an active competitor of gas for heating pur- 
pee in pharmaceutical laboratories, a4 its use in the arts and for 

lomestic purposes has already demonstrated. Fig. 48 illustrates an 
electric plate-stove, simple in construction and very convenient for 
boiling and distilling inflammable liquids, 


Pia, 44, 


Electric plate-stove. showing awiteh for regulating the current. 


Gasoline eid and kerosene are extensively employed for the 


generation of heat in localities where iJluminating-gas cannot be 
procured ; although both are quite cheap in price, a certain element 
of danger attends the use of the former, while the latter is open to 
the objections that itcannot be hurned without the aid of a wick, that 
its flame deposits soot unless the wick is carefully watched, and that 
its combustion is ‘Sa paed accompanied by a more or less disagree- 
able odor. Por small operations alcohol offers an excellent fuel of 
good heating capacity ; its high price forbids its more extensive use. 
‘The amount of heat recdned by the combustion of any particu- 
lar fuel is constant, no matter how the combustion is effected ; but 
the of heat is dependent upon the rapidity of combustion ; 
the finer the division of the fuel, the more rapidly will 
he burned or oxidized, and consequently the greater will be the 
of heat generated. 

A Various app) ees have been designed for the production ee 
pharmaceutica sex, of which a few are shown herewith, as 

ix assumed that Gite eas or coal-oil is available everywhere. 
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When the price of alcohol is not an object, this fuel is 
to coal-oil where illuminating-gas is not uvailable. Fig. 49 repre- 
sents a very convenient form of spirit lamp, nickel-plated and pro- 
vided with a regulating screw for the wick; it is not easily upset, 
and answers well for small operations at the dispensing counter. 
Barthel’s alcohol lamp, Fig. 50, 
was introduced in Germany in 1891, Fic. 50. 
and is capable of producing an in- 
tense heat by the combustion of 
alcohol vapor, This lamp, which is 
oy, safe, is extensively used in 
pe; it is made of metal, has a 
lateral capped orifice for filling, and 


Fre. 49. 


Miokel-plated spirit lamp. Barthel's aleoho! lamp. 


bears a central tube, closed on top, which carries a solid wick. 
This is not itself ignited, but only : to draw up aleohol from 
the reserv i attached a second tube, the 


Fra, 51. 
wire diaphrags 
ered by mea 
thus ahi 


‘Whitney's coal-oll stove, 
(single burner.) 
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heating capacity of these stoves is quite considerable, and is 

fated by oleae screws for rained lowering the wick. e 
51 represents the Whitney patent hot-blast stove, in which the 
wick chamber is separate from the oil reservuir, Coal-oil stoves 
may be had with one, two, or three wicks, and require some atten- 
tion, so that the wicks shall always be er well trimmed and free 
from carbonaeccous matter; to avoid a deposit of soot, the wick 
should never be allowed to touch the vessel to be heated. 

It is well known that the illuminating power of gas depends upon 
the ineandescence of particles of unconsumed carbon, and that if these 
particles be brought to complete combustion by the appropriate use 
of air (atmospheric oxygen) the luminosity of the flame will be de- 

|, but its heating power will be intensified, A yellow earbon- 
ized flame, also known as oil flame, because resembling that produced 
by the combustion of oil, is never well adapted for heating purposes, 


Fria, 62. Fro. 53, 


a Sy 


Floteber towtempernture barner, Poot-blower, 


besides depositing considerable soot or carbon on the bottom of vessels 
placed over it. In all modern gas-heating apparatus proper provision 
is made for mixing the illuminating-gas with such « proportion of air 
that, when the mixture is ignited, a purely blue flame will result, indic- 
ative of complete combustion ; the flame of burning alcohol resembles 
such a flame, A large variety of gas burners and stoves is now 
offered, intended to furnish both high and low powers of heat, Of 
ns ee none has a wider range in heating capacity than the 
low-temperature burner (Fig, 52), any degree of heat from 

a gentle current of warm air to bright red-heat being obtainable ; it is 
manufactured by the Buffalo Dental Manufacturing Company, of 
Buffalo, N.Y. The burner consists of a ring of iron tubing, p, 
rforated on the upper side, and enclosed in a cylinder of cast 
iron, over which a diaphragm of wire gauze, a, is fastened ; there 
is a space, 8, between the lower end of the cylinder and the bottom 
of the apparatus, for the admission of air, and a tube, ¢, for the 
attachment of a pipe from a bellows when a blast is to be used for 
producing powerful heat. When a gentle heat is desired, the gas is 

6 
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lighted through the opening b, thus heating the air as it flows ri 
serge through etait a. For Bea heat the gas : 
air poses lighted above the wire gauze, and a steady, sn 
blue flame is thus obtained. As any rubber appa attae! 
tter, 


z 
uy 


apt to become very hot, it should either be wraj with a small y 
cotton cloth, dipping in water, or, what is sti about 
inches of gas-pi should be permanently attached to D, 

the rubber supply-tube may be secured when wanted. Fig. 
resents a convenient foot-blower for use with any gas furnace 


E 
4 


a2 
545 


usually employed, which are so constructed that a small su 
gas is made to yield a strong heat by admixture with air, wl 
rfect combustion is effected. One drawback to the ea te 
insen burners in the market is the tendeney to “light "—that 
is, when the flame is reduced, it is apt to recede and ignite the gas 
at the pinhole orifice in the tube; the most effectual method of 
overcoming this difficulty is to contract the orifice of the tube and 
introduce a gauze diaphragm into it near the top, which, how- 
ever, reduces the heating power of the flame, Among the la 
variety of Bunsen burners sold, a few have been found specially 
adapted to the needs of the pharma- 
cist, and are here illustrated. Fra. 55. 
Fig. 54 represents a low form 
of aes 3 inches high, made in 


The Actus safety Barner. 
, respectively; with 


quite 


The burner is made 
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by Bullock & Crenshaw, of Philadelphia, and will be found very 
serviceable for all smaller operations. In Fig. 55 is shown the 
Acme burner, patented in 1891 by T. Boyce, of New York; this 
is probably the most satisfactory burner made for small operations 
at the dispensing counter, and can be used with coal 
or gasoline gas. Each burner is provided with Fra. 56, 
two tubes, one of the regular Bunsen pattern, the 
other with a gauze safety-tip (Fig. 56), permit- 
ting the flame tobe turned down as low as 
aes and me ida peeing: pe wee 
is ated by turning the tube at A unti 
ihageiatrel size of flare is obtained; by 
turning the milled disk, B, up or down, it being 
threaded and moving upon the nipple, the air- 
supply is adjosted. The height of the burner is 
inches, including the base, The Finkner 
burner (Fig. 57) yields a very satisfactory flame, 
but is not adapted for very strong heat; it is so 
constructed that the supply of gas and admixture 
of air can be simultaneously regulated by tarning 
the milled head. Fig. 58 represents a convenient #4, Yuan tube 
adjustable burner; by turning the screw, which is 
accessible to i td while the burner is in use, the gas orifice 
ean be so adjui that any desired flame may be had. The 


air-supply is adjusted by turning the air-regulator up or down, 


Fu. 67. Fig. 58, 


Lt 


‘The Finkner burner. Adjustable Bunsen burner, 


it being threaded and moving upon the burner tube, The mov- 
ing of the point up through the gas orifice, while reducing 
the gas quantity and size of the flame, does not reduce the gas 
pressure; the gauze safety-tip (Fig. 56) may also be attached to 
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this burner when a very small flame is desired. For maintaining 

low temperatures, as in the testing of pepsin and similar 

rations, the double minim burner (Fig. 59) will be found 
For use with inflammable 

liquids the apparatus illustrated Fis, 60, 

in Fig. 60 will be found ser- 

viceable, the burner being sur- 

rounded with safety gauze, 

which prevents the flame from 

communicating with the vapor 

on the outside, the principle 

being the same as in the Davy 

safety lum, 
Fletcher's radial burner (Fig. 

61) possesses some advantages 

over Other heaters in containing 

no loose parts and in being 

made entirely of annealed cast- 


Fie, 59. 


Sufety burner, to be ured for beating mfam- 
Dondle minim burner, 7 burners Sable ada. 


iron ; it is practically indestructible ; if choked with dirt, it is readil; 
cleaned with a card or spatula. When in use, the flames are ae 


Fie. 61, 


cally solid and show no 
consumption of gas am 
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a the burner will accommodate vessels from 10 to 18 inches in 
jiameter. 

For larger operations the “Jewel” gas-stove, Fig. 62, manufact- 
ured by George M. Clark & Co,, Chicago, 
will be found very serviceable. The cast- Fra, 62, 
iron frame is 12 inches square and 5 
inches high, thos standing very firm and 
capable of supporting large vessels, The 
gas is properly mixed with air before it 
enters the ial burner, where perfect * Jewel“ gas stove. 
combustion is effected, as shown the 
pale-blue flame, which can be rapnel down very low without flick- 


Fin, 63. Fig. 64, 


Reichert's thermostat Tho Bonsem Kemp gas reguiator or thermostat 


ering. It consumes about 8 cubic feet of gas per hour, and is a 
most efficient heater. 





en] 
operations, quite a fair parca esc 
Pibtiemwee fe pease ‘af the Histinieat ofmann screw compressor (see 
Fig. 65). bik 1g Bt being tomatoe full at the key and 


Fie. 06. 
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a water-gauge, safety-valve, and manometer, the boiler is as com- 
plete as any of r size, and steam can be carried from it to any 

pe desired ; it is usually filled from above at the safety-valve, 
Nu 


it wherever water service is available an injector may be attached, 

so as to allow of filling while steam pressure is on, The coil of 

pipe in the conically shaped metal case on the side may be used for 
filtration, evaporation or drying purposes. 


Fra, 67. 


Pateh’s steam boiler. 


Tt is well known that steam, when confined, is capable of absorb- 
ing large quantities of heat, and its temperature rises proportionally 
to the pressure exerted upon it; dense aqueons solutions, therefore, 
ean readily be boiled by means of superheated steam. 

Por the proper control and distribution of heat, different devices 
are employed. When flame is to be applied to porcelain or 
Saas vessels the interposition of wire-gauze or asbestos cloth will be 

found very desirable; for not only will the heat be supplied to a 
© extent of surface by radiation, but at the same time it will 
uniformly distributed, and thus insure more regular heating, 
which of itself is very important, considering the frail character of 
flasks and dishes, 

‘The sand-bath is employed for temperatures above that of boil- 
ing water, and is chiefly intended to furnish a continuous supply 
of high heat and to prevent sudden depression of temperature from 

. 
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extraneous causes ; it is invaluable in the distillation of certail 

acids, ete.) from glass vessels, and may be either of deep 

form (see Wigs. 68 and 69). ‘The deep sand-bath consists 

pot or basin containing sufficient dry fine sand so that, if desired, 
the retort or flask may be entirely surrounded by the same. 

best shallow sund-baths are le of Russian sheet-iron, and 


Fie, 68, Fra, 69, 


‘Sand-bath, shallow form. Sand-bath, deep form, 


well adapted for heating flasks and beakers, which require only suf 
ficient sand to form a good bed of support, since an excessive 
amount would involve a waste of heat. 

For use in a laboratory where steam is available a permanent 
sand-bath may be provided as shown in Fig. 70. It is constructed 
from an ordinary galvanized-iron sink and large gas-pipe, about { 
to 1 inch in diameter, arranged horizontally as shown in the figure. 


Fia. 70. 














Large aand-bath, heated by steam. 


ay be poured over the pi 
which will fe ks, dRies, and esa 
Ou ve that of boiling water, 
I-baths, saline-solution 

e are constructed like 

tures ranging from 100° to 
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For all operations requiring a degree of heat below that of boil- 
ing water Satpebetbs will re found indispensable ; 
made with either a round or a flat bottom, as shown in 
72, and provided with a set of concentric rings to adapt them for 


Fo. 71. Fra. 72 
= 
== 


es 


Roand-bettom waterbath. Fiat-botiom water-bath. 


use with dishes or flasks of various sizes, Water-baths made of 
extra heavy tin will last a long time provided they be dried properly 
after use), and do not cost much, while copper is far more expen- 
sive, but, on the other hand, resists the action of heat and water 
better than tinned iron, As long as the vapor of boiling water is 


Fm. 73. 


‘Water-bath with constant-lovel attachment, 


allowed to escape freely no amount of heat applied to the vessel can 
possibly increase the temperature of the water above that of boiling, 
and, a8 some heat-power is lost during transmission from the water- 
hath to the vessel resting upon it, the liquid contained in such vessel 
will always be found a few degrees lower in temperature than the 





ys *, which t 
angle, ‘At E tsk 
which is connected by 


od by a thick 
rubber tube with “gla: 
ah eee 
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been filled, the water necd not be replenished for 
being no outlet for the steam Lice the con- 
tube, the air surrounding the water-bath will be oe con- 
desirable point in the evaporation of liquids. 
desired for use at fixed temperatures, a ther- 
introduced through a cork fitted to a tube inserted 
‘of the bath. 
ing-point of a liquid is that at which the elasticity of 
pressure of the surrounding atmosphere ; 
in other words, beyond which it cannot continue as a Niquid 
it ii ressure, Normal atmospheric pressure, 15 
the square inch, which is equal to the ure of a 
mereary 760 Mm. (29.87 ++ inches) in height, is always 
when, Gebecring to the boiling-point of a liquid, for an: 
modification of the former will change the latter ; thus water, whieh 
ordinarily boils at 100° C. (212° F.), has been known to boil at 84° 
C. (183.2° F.) on a Bane, and oxen at 35°C. (95° F.) in a 
yacuum apparatus ; while under tly increased ure, as in 
"s digester, it has been ated 1b 160° C. (320° Fr) without 
ing. ere exists also a great variability in the boiling-points 
liquids under normal conditions ; for, while official ether 
boils at about 35.5° C. (96° F.), chloroform requires a temperature 
of 60.5° C. (140.9° F.), alcohol 78° C. 124° B, glycerin 165° C, 
F,), mereury about 357° C, (674.6° F, 


‘The simplest ‘method for segs h the ae ee of a 
a 


id is to introduce some of it into a flask provided with a lateral 
in the neck and a thermometer ‘ing through the cork, as 
shown in Fig. 75, or into an ordinary Florence flask provided with 
a double perforated cork, through one orifice of which a thermome- 
ter is inserted and through the other a bent glass tube, as repre- 
sented in Fig. 76. If inflammable or noxious vapors are likely to 
be evolved, the tube from either flask may be connected with a 
condenser. It is important that the thermometer should not be 
immersed in the liquid, but only introduced into the flask so far 
that the bulb may be enveloped by the vapor of the boiling liquid, 
as shown in the illustrations. Heat should he carefully applied and 
ually increased until the liquid boils actively, at which time 
boiling-point will be indicated by the height of the mercurial 
column in thermometer. In the case of very accurate determi- 
nations, it may be necessary to make corrections for increased or 
heric pressure ; and according to Kopp, the correc- 
tion amounts to 1° C. (1,8° F.) for every 27 millimeters above or 
below the normal height of the barometer column of mercury. In 
order to avoid errors which might arise from the cooling of the 
long mercurial column outside of the flask, specially constructed 
thermometers, known as Zincke’s thermometers (see p. 99) are 
usually employed for temperatures above 100° ©, (212° hy, 
Fusible substances when gradually heated to their melting-point 
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do not all behave in the same manner; asa general crystalliz- 
able bodies become brittle just before meltii Sis eee 
able substances assume a plastic condition, When fusion commences 
they combine, as it were, with heat in an intimate manner—that is, 
they occlude heat, so that the further addition of heat does not cause 
any rise in temperature until all of the substance has become 

fed. ‘The heat thus disappearing is called the latent heat of fluidity, 
because it is used to change the solid form of a body into the liq 
form without any change in the temperature of the body; thus if 
crushed ice be heated, the temperature will not vary from 0° C, (32° 
F.) while the ice is melting, and when completely changed to water 


Fro. 75. Ria, 76, 
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F-.), while the temperature of the water in the other vessel had risen 
from 0° C. (32° F.) to 79.25° C. (174.65° F.). If 1 pound of ice 
at 0° C. (32° F.) and 1 pound of water at 100° C. (212° F.) be 
mixed so as to avoid loss by evaporation, the result when all the ice 
has melted will be 2 pounds of water at 10.4° C. (50.7° F.) ; whereas 
if 1 pound of water at 0° C. (32° F.) be mixed with 1 pone of 
water at 100° C. (212° F.), the result will be 2 pounds of water at 
50° C. (122° F.). In the first case, 79.25 C. (142.65 F.) degrees 
of hea: were withdrawn from the boiling water to melt the ice at 
0° C. (32°F.) into water at 0° C. (32° F.); but in the second case 
this was not necessary, and the mixture assumed the mean tempera- 
ture of the two liquids. Physicists express this latent heat of fusion 
in terms of calories, the word calorie being used to designate the 
amount of heat necessary to raise the temperature of 1 gramme of 
water from 0° C. (32° F.) to 1° C. (33.8° F.). The latent heat of 
fluidity of water being known as 79.25° C., a simple rule can be 
formulated for ascertaining the umount of ice necessary to reduce 
any given weightof water from a stated temperature to a stated 
lower temperature, as follows: 

Add the desired temperature to 79.25 degrees Centigrade and divide 
the sum into the difference between the stated temperature of the water 
and the desired temperature ; the quotient will be the required pro- 
portion of ice as compared with the given weight of water. 

Example: How much ice is required to cool 1000 Gm. of water 
from 100° C. to 25° C.? 


79.5, 100.0 104.25 )75.000( 0.7194 
5.00 D975 
104.25 75.0 20250 


Answer: 0.7194 of 1000, or 719.4 Gm. 


Proof: The ice needs 25° C. in addition to the 79.25° C. re- 
quired for melting it, and the water loses 75° C. by the reduction 
of its temperature to 25° C. ; as the gain and loss must balance each 
other, it will require 725. of 1000 Gm. of ice, or 791.4 Gm. 

The law regarding latent heat of fluidity has a practical bearing 
upon the fusion of various substances liable to be injured by expos- 
ure to a temperature a little above their melting-points ; thus, a 
an of ointment or plaster may be kept over a direct fire without 

nger of injury as long aa « portion of the contents remaina un- 
melted, as the increased amount of heat is utilized in the change 
of the state of aggregation. 

The melting-points of solids are as variable as are the boiling- 
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ints of liquids; thus, while ice melts at 0° C, (32° F.) and lard st 

© C, (102.2° F.), sulphur requires a temperature of 116° C, 
(239° F.) and pure morphine a temperature of 266° ©. (491° ME 

‘The determination of the melting-point of a substance frequently 
loads to its identification, and is a most valuable adjunct in the 
examination of its quality, Some care is requisite in determining 
the melting-point, so as to insure accurate results, The best 
is to puta little of the substance to be examined into a small eapil- 
lary tube (Fig. 7), and after cutting off the enlarged portion, which 


Fis. 77. Fic, 78. 


ih the tube to an 

d in such » manner 

nd the substance: 

The thermometer 

r containing water, 

i t x. 78. The liquid is 

i h cannery ac noted when the 
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each point. If the two tests at any point differ by m 
0.15° F., or if the mean of the two pth ge a padi ty 


it 


of 0.3 the thermometer is rejected. Moreover, errors in the 
intervals een test-points must not exceed 0.8° F.; for example, 
if the correction at 96° is ‘error in the 


0.89, and at 100°, 0.1°, the. 
interval would be 0.4°, and the thermometer would | 
Careful examination of the index is also made, and if upon trial, 
means of a special whirling device, the index fails to return to 
original position, showing that it is too difficult to shake 
thermometer is rejected. The results of these examinations, in 
ulated form, are furnished the applicant who submits the thermom- 
eters, and thus the exact error ee each thermometer becomes known, 
Pharmacists who supply physicians with clinical thermometers should 
demand that each instrument be supplied with a government certi 
cate. All clinical thermometers should be “seasoned” or “aged ” for 
a year two before they are examined, so that any error found may 
remain constant. 

Experiments made by the Bureau of Standards have shown that 
where ordinary domestic glass is used in making all parts of the 
thermometer, the average increase in the reading at the end of two 
months is 0.3 of a degree, and at the end of fourteen months 0.68 of 
adegree. If French hard glass or Jena normal glass is used, the 
average change in the reading at the end of two months has been 
found to be only 0.06 of a degree, and at the end of fourteen months 
0.11 of a degree. Some manufacturers of thermometers now make 
the bulb of hard glass (because the contraction of this part of the 
instrument causes the greatest error) and the stem of rises 

Since 1893 thermometers of great accuracy, intended for 


z 
fees 


- 


674.6° F.), the ca pillary tube is expanded at the upper end and 
(ied Fred the See column Frith com} ieee te 

dioxide. Thermometers of still higher range haye been manufact- 
ured in which the indicator consists of an alloy of sodium and 
potassium, instead of mercury, and which may be used for tem 
tures as high as 650° C.(1202° F.). The alloy is also enclosed 
in “resistance glass,” and the space above the alloy is filled with 
nitrogen at such pressure that when the bulb becomes red-hot the 
pressure inside is equal to that of the atmosphere. The glass of 
the bulb is attacked by the alloy and stained brown; but this 
occurs at the time of filling, and ‘the coating then formed upon the 
surface of the glass protects it from further action. 

For registering still higher temperatures, instruments known as 
pyrometers are employed, which are, however, not very trast~ 
worthy ; th kinds, Wedgewood’s pyrometer, based on 
the contraction of clay, and Brogniart’s pyrometer, based on the expan- 
sion of metals. When it is desired to note the highest or lowest tem- 
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perature reached during any fixed time, maximum and minimum 
thermometers, so Neosatinoted that asmall metallic or glass indicator 
is carried ine pas lowest point reached by the 
alcohol, and left at that point when the volume again changes, 

Three different thermometric registers, known as the Fahrenheit, 
Réaumar, and centigrade scales, are in use. The centigrade scale is 
used in France, and is now universally employed for scientific pur= 
poses, while the Fahrenheit scale is in common use in this country 
and Great Britain, and the Réaumur scale is ordinarily used in 
Germany. The graduations of all three scales are arbitrary, yet based 
upon carefiil observations of their respective authors, Fahrenheit, a 
Gana, perene living in Holland, invented the mercurial 
thermometer in 1714, divided his scale ranging from 0° to 96°, 

to three fixed points. The first point, marked zero, was 

found by noting the level to which the mercury fell in the thermom- 
eter when the instrament was immersed in a mixture of water, ice, 
and ammonium chloride (or sea salt), supposed to be the greatest 
cold attainable. The proportions used by Fahrenheit for this ex- 
periment are unknown, tba not been duplicated since. The 
second point was obtained by placing the thermometer in a mixture 
of ice and water or in melting ice, and indicated the level to which 
the mercury fell when thus immersed. This pvint was called the 
beating of freezing, and corresponded with the 32d division of 
renheit’s scale. The third point was that reached by the mercury 
upon introducing the thermometer into the mouth of a healthy man. 


and holding it there for a fow minutes. The scale was afterwai 
extended to 600°. The origin of the degree 212 for boiling water 
i accidental, since Fahrenheit does not appear to have 


was probab! 
used the boiling-point of water as a fixed point, and had no intention 
of dividing the interval between his zero and the boiling-point of 
water into 212 . It is probable that the 212th division on 
Fabrenheit’s seale, after extension, happened to coincide with the 
level of the mercury in the thermometer at the boiling-point of water. 
The present Fahrenheit scale is evidently not identical with the 

iginal, but the result. of improved methods ; for while the tempera- 
tare of the human body was marked at 96° on the original seale, it 
stands at 98° on the scale now in use. Réaumor, a Frenchman, 
about 1730, found that 1000 volumes of a mixture of alcohol with 
+ water expanded to 1080 volumes between the freezing- and boiling- 
points of water, and he marked these extremes as 0 and 80 respoct- 
ively, dividing the intervening space into 80 equal parts. Celsiui 
a in 1742, proposed a scale with 0 at the boiling-point of 
water and 100 at the temperature of melting ice, ‘This scale was 
Pate “sede by | Aaah nes and Striémer, of 
Sweden, independently, in 1743, and thus the present. centigrade 
seale was introduced. ¥ Tt has also been claimed Brat the centesimal 
division of the thermometric seale between the freezing- and boiling- 
points of water was first made by Linné, the famous Swedish bot- 
anist, for use in greenhouses, 
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since 80 degrees on the Réaumur scale equal 180 degrees on the 
Fahrenheit scale, each degree of the former must correspond to 
2.25 degrees of the latter. Each Réaumur degree is equal to 1.25 
centigrade degrees. The following rules for the conversion of ther- 
mometric values are useful. 

To convert centigrade into Fahrenheit: Multiply by 1.8 and add 
82; for any number of degrees above or below the freezing-point on 
the centigrade scale when multiplied by 1.8 yields the corresponding 
number of degrees above or below the freezing-point on the Pahren 
heit scale, 

To convert Fahrenheit into centigrade : Subtract 32 and divide by 
1.8; for any number of degrees above or below the freezing-point on 
the Fahrenheit scale when divided by 1.8 yields the corresponding 
number of degrees above or below the freezing-point on the centi- 
grade scale. 

To convert Réaumur into Fahrenheit, or Fahrenheit into Réau- 
mur, substitute 2.25 for 1.8 in the preceding rules. 

To convert centigrade into Réaumur, divide by 1.25; and to con- 
vert Réaumur into centigrade, multiply by 1.25. 


Examples: Convert 25° C. into F.; 25% 1.8 = 45, and 45 + 32=77. Answer, 77° F. 
Convert — 15° (. into 27, Answer, 5° F. 
Convert — 40° C. into F.; — 40 x 1.8 = — 72, and — 72 + 32=— 40, Answer, — 40° F. 
Convert 60° F. into C.; 60 —32— 28, and 24+ 1.8= 15.554. Answer, 15.55 + °C. 
sg ponvert 1e° F, into C.; 18-32-14, and —14+18=~7.77+. Answer, 
-T77+°C. 
Convert — 125° F. into C.: —12.5—32= —44.5, and — 445+1.8 = — 24.724. 
Answer, —24.72 + °C. 
Convert 30° R. into F.; 30 x 2.25 = 67.5, and 67.5 + 32= 99.5, Answer, 99.5° F. 
Convert — 5° R. into F.; —5 x 2.25 = — 11.25, and ~ 11.25 + 32 < 20.75. Answer, 
20.75° F. 
Convert 50° F. into R.; 
Convert 4° F. into R.; 4 — 32~ — 28, and — 28 + 2. 
R.; 60 +1.25— 48. Anawer, 48° R. 
Convert — °C. - 8+ 125-—64, Answer, —6.4° R. 
Convert 28° R. into C.; 28% 1.95. 35, Answer, 35° C, 
Convert — 7.5° R. into C.; — 7.5% 1.25 = - 9.37+. Answer, - 9.37+°C. 












3218, and 18+2.25=8, Answer, 8° R. 
124, Answer, —12.4° R. 








Convert 60° 


In order to avoid the use of the ordinary long thermometer for 
temperatures above 100° C., which might frequently prove annoying 
and give rise to inaccuracies in scientific work, special short ther- 
mometers have been devised, so constructed that the graduations of 
the scale begin a little below the boiling-point of water (see Fig. 81). 
These instruments, known as Zincke’s thermometers, are from 4 to 6 
inches in length, very accurately made, and are admirably adapted 
for testing the melting- or boiling-point of substances at tempera- 
tures above 100° C. 

In pharmacy arbitrary terms are frequently employed to indicate 
temperatures suitable for certain operations ; thus the term gentle heat 
indicates a temperature between 32° and 38° C. (90°-100° F.), and 
the term moderate heat is employed when a temperature between 45° 
and 50° C. (113°-122° F.) is to be used and not exceeded. 


CHAPTER V. 
COLLECTION AND PRESERVATION OF CRUDE DRUGS. 


Avrnover the collection and preparation of drugs are 
not in the hands of the pharmacist, but are on, often in a 
small way, by special drag-gatherers and -collectors, it is thought 
fit to refer to the subject here. 

‘The various parts of plants used in medicine cannot be 
indifferently at all seasons of the year, since the reoullae juices of 
the plant in which its activity resides are more abundant in some 
parts than others at certain periods of the plant’s growth. Roots 
of annual plants should be gathered immediately Before the time 
of flowering ; oss of bene siikeciiere in a ee the first 

ear or early in the spring of the second year, after the first appear- 
ea of the plant oor Sereccia roots should not be 


gathered until after two or three years’ growth, and in some cases 
even four or five years are allowed for full maturity. Fleshy roots 
should be sliced, either transversely or longitudinally, previous to 
drying, in order to expose a larger surface to the air; while smaller 


and fibrous roots do not require this treatment. When artificial 
heat is used in drying roots, a temperature of 50° to 55° C. (about 
122° to 131° F-.) is sufficient, except in the case of a few succulent 
roots, where the temperature may be raised to 65.5°C. (150° F.). 

Barks of trees should be gathered in the spring, but those of 
shrubs in the autumn, for at these seasons they are most readil: 
separated from the wood. Only the inner bark being employ: 
the outer epidermis should be removed. 

Leaves begin to lose their activity after the flowers appear, for 
the juices of the plant then go toward nourishing the latter; they 
should therefore be collected when fully developed, before they 
begin to wither. Lea f biennials should be collected during 
the second seaso i 

Herbs are 
although the ro 
when in flowe' 
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eee Leaeael before they are quite ripe; but seeds, 

hears perishab f ons ible produ Asis bo pecfeatly ripe, 
ire ite! in 

Cootiarseneatia dogs bre rarely depelyedl ior all aiele here 

ee and invariably reabsorb moisture 

a damp atmosphere; before such drugs can be 

mechanically subdi they frequently require a further deying by 

artificial heat, which is effected by spreading the material loosely on 

peters shelves in veutilated apartments heated by steam, While 

rugs containing volatile constituents, such as buchu, valerian, 


myrrh, spices, etc., demand a moderate heat, others jin can be 
attaty teste until Le Bemearrt brittle, as, for faatabes? squill; a 


temperature kept at or 
rious in any case. 
The amount of moistnre present in freshly gathered botanical 
come varies considerably, ranging from 15 or 20 per cent. in barks 
wood to as much as 80 per cent. or more in some roots and 
leaves, and the object of thorough drying is partly to reduce the 
ball; but chiefly t preserve the drag for future use; for if vege- 
table drags be packed away in a moist condition they soon begin to 
mould, or become heated, and undergo rapid deterioration. ‘The 
following table Leal shows the average loss in weight by 
drying, of number of well-known drugs : 


Name of Drug, 


Glycyrrhiza, 
Mf yey 


low 45° C. (113° F.) will not prove inju- 


55 
8 
1 


cent. of moisture will lose upon drying about o1 
weight hut the proportion of resin presen’ 

ied botanical drugs are best preserv 
tainers which shall exclude suntigh 
of air; odorous drags should alwa' 
avoid contamination of others; for 
rian, or sassafras should never be stot 
elm-bark, or flaxseed. 

As crude drags reach the phar 
acondition to be offered for sale, 
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which not only mar 
e still healthy portion, 


wh 


which may not be improved in a 
have the fine dust and dirt remow 
cherry, crushed oak-bark, ete.; lyeopodium, fennel, |, and 
similar drugs should be well sina in a suitable sieve, to remove 
foreign matter, before putting them away in containers : 
eareful pharmacist will find that this little extra labor is readily 
appreciated by his patrons, who are apt to judge a man largely 

© appearance of his wares. Even vegetable powders, 
ipecacuanha, nutgall, and others of similar character, must 
passed through a fine sieve, preferably bolting-cloth, to remove 
course particles which unfit them for dispensing purposes, and which 
have in some instances been found to amount to as much as 25 
per cent. of the total weight of the powdered drug. 


by 
as 
be 





CHAPTER VI. 
MECHANICAL SUBDIVISION OF DRUGS. 


Brrore employing vegetable drugs in the various pharmaceu- 
tical ae often becomes recess to pel no toa 
state of comminution, or of powder, more or less course or fine as 
the nature of the drug and the desired preparation may demand, 
By simple contusion is generally understood a rather coarse division, 
brought about by crushing or bruis~ 
ing in suitable apparatus preparatory Pia. 82, 
to finer reduction ; for small opera- 
tions an iron or brass mortar of bell 
or urn shape is employed, which 
should be and with a broad 
inner base, as shown in Fig. 82, the 
pestle being of such length and 
weight as will enable the operator to 
exercise considerable force if neces- 
ane Tn contusing substances only 

a quantity should be placed in 
the mortar at one time as to cover 
the bottom for the depth of an inch 
or two; and to avoid loss or un- 

leasant results from the escape of 
st or particles of drug, a 
Ui ea with a ee ug) 
the pitases, shoul 
Tn plate of the mortar and 
cutting knife can fr pends. 


with advan! The 
. Fig. 83, 
rise Manufacturing 
iladelphia, is well adapted 
ion of roots, bar! 
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the disk and the face of the ring; as soon as it passes here it is on 
the discharge side of the mill, and all that is suffiiontly fine is imme- 
Fia. 83. 


nN 
BM 





Front view. Mond's distntogrator, Side view. 


diately driven out by the beaters on the back 
of the disk, What is not sufficiently fine 
scharge is caught by these back beaters 
and beaten against the screens until fine 
enough to pass through, The screens are * 


made of square steel, and present a grind- 
ing surface to the beaters and a discharg- 
ETN 
=i} 
yy oy) 


Fig. 86, 





ing surface between each bar; they are 2 
inches in width and extend around three- 
fourths of the diameter of the mill, thus 
large discharging surface without 
hing the grinding surface. ‘The 
material as it is ground falls into the box 
or room below. The most effective work 
is achieved with the disintegrator running 
at high speed, 3000 revolutions per minute ; 
under such conditions 600 pounds of w 
cherry bark can be finely crashed in an 


hour. ©, section of steel screen: 


The production of very fine powders of Sy stetion of corrugated ring: 
drngs has long since passed into the hands tached, a 
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of the drug-miller, and even the coarser powders intended for 
ition are to-day prepared by only a small number of phar- 
macists. For the latter purpose the drug mills shown in Fy; 
87 and 88 will be found very desirable. In the New B Swift 
mill the grinding is done between plates placed horizontally, while 
in the Enterprise mill they are placed vertically, ‘The grinding sur- 
faces of both mills consist of circular chilled-iron castings studded 
with concentric rows of sharp teeth, those of one plate fitting 
between those of the other. The teeth decrease in size toward the 
centre, and the fineness of the powder is regulated by a pair of 
serews, by means of which the plates are made to approximate each 
other. One of the plates is stationary while the other revolves. 


Pia, 87. 





{The mitt ready for nse ‘The malll open, 
New S8wift mill, 


Separate sets of plates for coarse and for very fine grinding can be 
had for the mills. Care should be taken to clean the mill thor- 
oughly after each operation, else the remaining dust will surely 
taminate the drag next ground. The simplest method of e! 
to run sawdust through the mill repeatedly; then loosen the screws 
and remove the grinding plates, so as to wash these with hot water, 
if necessary, Rat acy quickly. A great mistake often made by the 
inexperienced is the attempt to produce fine powders at once by 
serewing the plates close together, instead of grinding the drug 
coarsely at first and gradually tightening the mill; the first plan is 
apt to cause the material to hecome heated and cake, while the sec- 
ond plan will achieve the desired end more y ly, with far leas 
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expenditure of manual labor and wear of machinery, Fj 
resents the well-known Hance drug mill, tavisg oneal 


plates, wh 0 dvar wer the usual styles of not 
allowing any material to pass t! i 
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times happens with vertical plates), and of not holding any of the 
_ ground material too long, whereby clogging may sometimes be caused 
_ with the horizontal plates, The mill is provided with an iron support, 
or may be had without it, to be mounted on a heavy block or ate 


Fra. 89, 





Tance’s drug mill, 


For grinding small quantities at the dispensing counter the No. 450 
Enterprise mill (Fig. 90) is admirably adapted ; it is constructed on the 
same principle as the larger Enterpri shown in Fig. 88, All 
the before-mentioned hand-mills can be i lly, as shown 
in the illustrations, by means of a tham!| thus the 
interior may be readily exposed to view xamination or cleaning, 
The material is supplied through a e: is hopper, with its base 
specially arranged for crushing the drag into coarse particles. ‘The 
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rapidity with which the material should be fed to the mill depends 
entirely upon the character of the drug, as some drugs will soften ] 
under the influence of heat and pressure, while others are not 

atall. Substances like vanilla, which cannot be heated before — 
powdering, on account of the rapid loss of the aromatic pane 
must be reduced in the soft condition ; and, althongh the ol od 


Fia..90. Fro, 91. 


Cutter for vaniiia, 


of grinding with sugar or clean 
is still largely in use, it isde- 
cidedly inferior to the process of 
cutting. Grinding or powdering 
vanilla has a tende to press 
out the soft pule, which soon re 
tards the reduction of the tough 
fil and requires the expenditure 
wand labor, If vanilla 

reduced to the requisite 
was for percolation by means 
ails its original condition, 
s obtained far superior to 
epresents the American 
adapted to the cutting 


on two large stone disks 
furrows to facili- 
to the cireum- 
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in others the lower—while the other Prbbigieodc detrei ch 
through an opening in the centre of the upper stone. By sui 
approximation of the stone disks powders of various degrees of 
fineness can be luced, = 
in 


vegetable extracts, in, ete., can be reduced 
arth jeé-ealled pebble ndlle opiates 
jing manuficturers of pharmaceutical preparations, 
ese mills do not crush or cut the material, but grit principally 
by friction, the effect being produced by the sliding, tumbling, and 
rolling inside of a stone cylinder, encased in iron, ota i} number 
of flint pebbles, of about the size of duck eggs, mixed with the 
substance to be ground; the movement is caused by revolving the 
cylinder at a regulated but slow rate of speed—from 25 to 46 
the port gar ill (Fig. 92) i favori 
le jus eccentric m| a is a great favorite 
with irene! as it can be driven at a high nite of sed without 
becoming heated, and discharges the 
nd material’ promptly without Fro. #2. 
Rates of choking. rinding 
plates revolve in ihe same direction, “ 
on centres which are about one or 
two inches apart from each other, 
hence the name erie ne = 
rangement causes the material 
tween the plates to be moved about 
in every conceivable manner, to be 


acted uy the plates at evel 
a Pag 4 


point, jected to a peculiar 
twisting, cutting, and frisding motion, 
whereby it is vehaey ly disintegrated, 
with large results in quantity ground 
and the expenditure of but little 
power, In mills with single revoly- 
ing plate (the other being stationary), 
one plate continually ates the 
same circle on the other, so that mate- 
rial ind in these mills ix subject to 
motion in one direction only, hence 


material, such as cinnamon, ginger, 
like, are to be reduced to impalpabl 
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tional view of a large chaser mill in use at the drug mills of 3 
Gilpin, Langdon & Co., of Baltimore. It consists of two large 
isks, or granite wheels, connected by a short metallie axle 
revolving shaft, which compels them to travel in fixed lines 
base of granite. ‘The name chaser mill is derived from the moti¢ 
the disks—called chasers—which appear to chase each other in 
travels over the stone base. The grinding of any material sup 
to the mill is between the granite and the outer 
the chasers ; by of iron serapers aj 
revolving shaft the m: i 
ing edges again. As seen in the illustration, the base is surrou 
by a curb, to prevent the coarsely ground particles from mixing 





just-proof com 
of shelves for 
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is too well known to require ial description. The perforated 
material or netting Rainey fara of ore brass or so wire, 
hair-cloth for substances affected by metal, and silken cloth for very 

Different degrees of fineness of powder 


be to keep the finer portion 


per fre a low tage 

went sifting; not 
Galleaittiagh ears 

jould pass hasieve 
ered 

inear inc! t show Harri’ al ine. 
also be borne in mind that asa lone ag 
some of the drug can be ground more readily than other 
necessary to mix the powder thoroughly after the ng 

and sifting have completed, The proper handling of a sieve 
cannot be definitely described, it must be taught practically ; this 
much, however, can be said—that no effort should be made to force 
the material through the meshes of the sieve by persistent pressure 
of the hand, which will cause the meshes to open farther and 
allow coarser particles to pass through. In Fig. 94 is shown the 
well-known ris sifting machine, which at one time was exten- 
sively nsed pharmacists; its construction is very simple and 
readily understood. Of late years, sifters and mixers combined 
in one piece of apparatus have been preferred; such a com- 
bination, admirably adapted to the wants of the pharmacist. who 
manufactures on a small scale, is shown 5. Tits ely is 
50 pounds, and the mixer is provided w galvanized double 
spiral agitator xo arranged that when the sifted powders come in 
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contact with it the inside spiral carries the material one way, 
the outside spiral carries it the other; thus a most thorough mixt- 
nre is effected in a short time. After the powders have been 
mixed, the contents may be withdrawn by means of a slide in the 
bottom of the circular mixer. Smaller and larger sizes of the 
“Lightning” sifter and mixer are manufactured, and can be sup- 
plied with sieves of different degrees of fineness. Fi 
sents Jones’ mixer and sifter, in which the mixing is effeeted ona 
different principle, by means of paddles and brushes ; its ea 
is 10 pounds. These combined sifters and mixers are well adapted 
for the manufacture of Seidlitz mixture, tooth-powder, com, 
licorice powder, ete., without the annoyance of dirt and dust. 
Powdered drugs are frequently offered at prices lower than those 
Fira, 95, Fic, 96, 





Jones’ mixer and sifter, 


asked for a good quality of the 
crude drug; yet it is well known 
that the cost is enhanced by loss 
in drying and powdering, ex- 
pense of grinding (from 3 to 10 
8 per pound), and other in- 
cidentals. There can be but one 
explanation for this anomaly: 
either an inferior quality of drug has been ground, or admixtures 
have been made to increase the yield of the powder, According ta 
Squibh, the average loss by powdering (and subsequent drying) of 
the following drugs has been found to be for 














Acacia, 0.8 per cent. Ginger (peeled), 9.70 per cent. 
‘Aloes (Socotrine), 1731 “ Tpeene, 191 
Buchu, 200 ed 258 le 
Cantharides, i 580 
Cardamom, “ Oplam, 1961 
Cateckin, “ Podophyllum, O75 
Cinchona (red), * 174 re 
Cinchona (yellow), “ a79 - 
Cinnamon (cassia), " 27 
Cubeb, * | 3.60, a 
Ergot, ” | 6,93, bs 
Gentian. Li 148 
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Owing to the ly increased surface exposed to light and air in 
the case of drugs, they are, a5 a rule, more liable to 
deterioration than crude drags, and should therefore be more care- 
fully protected against moisture, 

Amoug other methods for the mechanical subdivision of di 
may be mentioned ériteration, which consists in reduction of a sw 
stance to very fine powder by continued attrition of the particles 
between the hard surface of a pestle and the sides and bottom of a 
mortar, ‘Trituration is asually applied to saline and similar chemical 
substances, and the mortars best adapted to the process are those 
made of Wedgewood ware, of the shape shown in Pig. 97, A rotary 


Fra, 97. 


Wedgewood mortar and pestte, 


motion of the pestle accompanied by pressure is productive of the 
best results in trituration, the circles desoribed being graduall 
en! from the centre outward and back again to the centre. x 
thin layer of the material should be kept between the pestle and 
the sides of the mortar. When the powder begins to cake and fall 
toward the centre of the mortar a spatula should be run around 
the sides s0 a3 to loosen up and mix the different portions, The 
term trituration is also sometimes employed to designate the 
thorough mixture of vegetable or other powders by rubbing them 
well together in a mortar; in such cases little ny pressure is 
employed, and thorough blending of the mixture is facilitated by 
eecwantly semping the powder from both pestle and mortar with a 
spatula. 
athe reduction of substances to fine powder by triturating them 
in the presence of a liquid having no solvent effect upon them is 
termed fevigation. ‘The process is usually neted in broad, 
shallow mortars. Formerly, when a ston: » and muller were 
employed, this method was also known as ization, from por- 
hyry, a very hard stone, the material o b was made, 
‘ater, alcohol, or oil may be used as a suitable medium for leviga- 
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smooth with oil in special paint mills. 
iation is a process intended for obtainin; 





then rapidly subside, owing to their higher specific gravity, whi 
the Wee holding the fine powder in suspension is decanted and 


a 
second time if necessary, To facilitate drying of the lutriated 
powder, the magma or soft mass is drained as completely as possible, 
and then formed into small conical nodules, which are conyers 
dried on warm porous tiles. The well-known soft prepared 
French bismuth subnitrate, and numerous lake colors, are obtained 
as fine powders by elutriation. 

Other methods for the mechanical subdivision of drugs are pre 
cipitation, reduction, and granulation. 

By precipitation is understood the sudden destruction of the solu- 
ble hen of a substance which is held in solution; this may be 
effected by the addition of another substance to the solution, or 
some external agency. ‘The substance thus thrown out of solution is 
termed the precipitate, and the substance or force causing the 
tion—the precipitant. Precipitation is employed in Fmaiey aso 
method of pulverization and purification, and as a convenient means 
for obtaining many insoluble substances. 

The first of these comes under the head of what may be termed 
simple or physical precipitation, usually brought about by the addi- 
tion to the solution of some substance in which the, dissolved body 
is insoluble ; as in the preeipitation of ferrous sulphate or of tartar 
emetic from aqueous solution by means of alcohol. Other examples 
of physical precipitation are the separation of iedine or eam, 
from aleoholic solution by the addition of water, the precipitation of 
solution of acacia by aleohol, the precipitation of lime-water by 
boiling, and the preparation of the official resin of jalap. 

‘The process of precipitation when intended asa means of purifiea- 
tion or of the preparation of insoluble compounds almost inyariabl 
involves chemical action, as in the purification of metals by Mises 
ysis, the manufacture of mercuric iodide, ete.; in the former 
simple decomposition of a salt is effected, while in the latter case 
mutual decomposition hetween two salts is a5 a rule necessary. 

Some insoluble compounds are precipitated by simple decomposi- 
tion ofa substance by means of w: as bismuth subnitrate, yellow 
mercuric subsulphate, ete.; in the former case an acid solution is 
freely diluted with water, in the latter case white mereurie sulphate 
is thrown into boiling water. 
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Mercurie oxide can be obtained in a much finer state of division 


into a solution of sodium or potassium hydroxide two new 
compounds, yellow merenric oxide and sodium chloride, are formed, 
the latter renabiing erie, he oy pene pa ag an 
impalpable pow ing insoluble in all neutral liqui 
mea a ations; ammoniated mercury, eal preci 
chalk are familiar examples of compounds prepared by chetmical 
ipitation 


character of the precipitate depends largely upon the condi- 
tious under which its formation is effected ; thus, concentrated solu- 
tions are apt to yield dense precipitates, particularly if heat be 
en) |, whereas cold dilute solutions, as a rule, produce light 
bulky precipitates. In the preparation of new chemical compounds 
by precipitation it is iny nt that the proportion in which the 
precipitant is to be employed should be determined by calculation, 
as a deficiency or an excess result in loss from imperfect 
cipitation or re-solution of precipitate, Mutual decomposition 
between two salts always takes place in definite molecular propor- 
tions, nwcessary quantities may be readily ascertained by 
ping ‘out an equation showing the decomposition ; thus the forma- 
tion of yellow mercuric oxide is demonstrated by the equation 
HgCl, + 2NaOH — HgO + 2NaCl + H,0, which “shows that 1 
molecule or Boe parte of mercuric chloride requires 2 molecules 
or 79,52 parts of sodium hydroxide for complete precipitation. In 
this case an excess of sodium hydroxide is not hurtful, but a 
deficieney would result in the prodiction of mercuric oxychloride 
of brownish color instead of a pure yellow oxide. The equation 
HgCl, + 2K1— Hgl, + 2KC1 shows that in the formation of red 
mereuric iodide 2 molecules or 329.52 parts of potassium iodide are 
m for the complete precipitation of 1 molecule or 268.86 
parts of mercuric chloride ; these proportions must be strictly ob- 
served, otherwise a loss will result, as red mercuric iodide is soluble 
in both potassium iodide and mercuric chloride solutions, When 
precipitation by mutual decomposition between two salts is proposed, 


precip! mown as supernatant 
The purification of precipitates is effected 
which consists either in mixing them repeated|. 
of water in a suitable jar, and decanting the su 
it has become perfectly clear, or in continued affw 
the precipitate contained in a cloth strainer or paper filter ; each 
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portion of water should be well mixed with the preci 

washing continued until the complete removal of 

product has been ascertained by appropriate tests, W! 

tate tenaciously retains liquid, forming a thin 

termed a magma, and forcible expression must frequently be 
to in order to remove the liquid, as in the ease of washing 
hydroxide, freshly precipitated ealcium phosphate, ete. 

‘The official reduced iron is an instance of a metal obtained 
finely divided state by reduction ; ferric oxide being heated to redness 
in an atmosphere of hydrogen, in suitable tubes, and allowed to coal 
without contact of air. This method of producing metallic iron in 
fine powder yields better results than any other known. 

‘ranuation is a process by which certain substances soluble in 
water are obtained in the form of coarse powder by simple evapor- 
tion of their solution, with constant stirring, until all moisture is 
dissipated. It is employed either for deliquescent and difficultly 
crystallizable substances, as potassium citrate and carbonate, or in 
cases where the solution, if allowed to evaporate ves slowly, would 
yield larger crystal passes, as ammonium chloride, | 

Granulated po 


t they become very brittle, and ean 
then be rubbed into co: der in a mortar. 

Some substane i Iverization by any of the 
nt treatment ; for instance, 
povees without being first 
lution by means of alcohol ; 

amphor and alcohol in a 
fectly dry and in the form 


unces of camphor dis- 
slowly, with constant 


hor, enveloping the 
covered by pouring the 
lowed to drain. To 
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quickly reduced to an impalpable wder by seliurstion with 
alcohol, whereby partial solution is lfected, and a dry powder is 
obtained upon evaporation of the alcohol. Friable substances, 
which are not held ther by strong cohesive force, but the parti- 
eles of which are likely to cake when submitted to pressure, may be 
powdered by simple friction over a perforated surface ; no better 
method is known for obtaining magnesium carbonate in an impal- 

ble condition than by rubbing the cakes over the surface of an 
inverted bolting-cloth sieve. 


CHAPTER VII. 
SOLUTION. 


Wuen a solid body is brought into contact with a liquid in such 
an intimate manner that it loses its original form and assumes that 
of the liquid, producing a clear and uniform fluid, the process is 
termed solution, as is also the newly formed homogeneous liquid, 
The process of solution, however, is by no means restr) to the 
liquefaction of solids by fluids, as gaseous and liquid substances 
can also be brought to the n of perfect molecular blen 
characteristic of solution ; examp glycerin and water, 
and water, castor oil and aleoh: oil and chloroform or ether, 
balsam of Pern and alcohol, chlorine and water, ammonia gas 
and alcohol or wai e solid substances when brought inte 
intimate contact by trituration with certain other solids also 

nd such interaction is termed solution, 

ited chloral, camphor and salol, or 

used to produce solution is ealled 

name being derived from the 

from mensis, 2 month), and was 

applied} the changes of the 
moon, and month, was supposed to 
The view at present 

hemieal decomposition of 

red here; by some 

one of great force and 

f time clear up many 


rely, simple and eon 
0 change in the sensi- 
y altering its physical 
takes place as the 
h the solvent and the 
f old or the acquisition 
le solution, the taste, 
issolved body remain 
for instance, solutions 
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complex solutions are understood to be the result of chemical action, 
aud are accompanied by one or more of the following phenomena : 
heat, bochieer a Sane of color, odor, and taste; as, for example, 
the solution of a Seidlitz powder or the solution of red merenric 
oxide in nitric acid. The products obtained by evaporation of a 
complex solution will be found to have properties not possessed 
originally by the solvent or the dissolved body. 
he greater the extent of surface exposed by the solid body to 
pie iapelyiog netion of the solvent, the more rapidly will solution 
be ; hence mechanical division facilitates solution, because 
the latter oo is in direct opposition to cohesion. A simple solu- 
tion of solid substances may be considered as a fluid produced by 
the intimate union of the solvent and the dissolved body in a state 
of minute division, the union and division being so complete that 
the forees of cohesion and gravity are suspended, otherwise a mixt- 
ure only is produced, and the solid substance will again separate. 
‘The agitation of a mixture of a solid substance and solvent also 
causes more rapid solution, by constantly bringing fresh portions of 
the fluid into contact with the solid; if equal weights of acacia or 
sugar, in lumps or in fine powder, be ae in separate vessels 
a sufficient quantity of water, the one being actively stirred 
while the other is allot to remain at rest, solution will be com- 
jeted in the former vessel long before it occurs in the latter; this 
is due to the fuct that in the second vessel a dense solution will 
form immediately around the solid particles, and thus prevent the 
remainder of the fluid from exerting its solvent action. 

The simplest way of effecting solution of solids is to bring them 
in the form of powder into contact with the solvent in such a way 
that frequent agitation of the mixture ix possible; for saline and 
similar substances a porcelain or Wedgewood mortar, which admits 
of active trituration, is best adapted, Considerable saving of time 
may be effected in the solution of larger quantities of solids, if the 
powdered substance be repeatedly triturated with fresh portions of 
the solvent, each portion of solution being poured off when saturated, 
Small quantities of readily soluble substances, such as potassium 
iodide and bromide, silver nitrate, zine sulphate, and the like, may 
he placed directly in a bottle with the solvent, and tore agi- 

it "Eroscopic 
owder before 


seale salts of iron, which will 
with water in seale form than in fine | 
be employed for small operations of 
found more desirable than a dish, as ev: 
be retarded, and consequently the heat 
vessel. Solutions of solids are know 
used in erent them, and advant 
fact to facilitate the solution of larg 
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or of such as are liable to form viscid solutions, or, where stirring or 
itation is impracticable, by what is commonly known as eireulatory 
dplcement which consists in suspending the soluble matter just 
below the surface of the solvent, either on a porous iaphrsgn, in 
a bag of loosely textured cloth, or ina rated vessel, which should 
be moved about from time to time. By this arrangement, that por- 
tion of the solvent least charged with soluble matter is always in 
contact with the solid, and as the solution becomes saturated it sinks 
to the bottom, displacing the portion leas cha: with the solid, 
which rises to the surface, and thus a continual circulation or system 
of currents, favorable to rapid solution, is kept up in the fluid, 
Heat, as a rule, favors the solution of solids and diminishes the 
solubility of gases, but there are no substances totally insoluble in 
the cold which become soluble by the aid of ine! bps iean 
The effect of the application of heat is the establishment of currents 
in the liquid which facilitate solution, just a3 agitation of the weasel 
favors the same result ; and moreover, since heat intensifies molecu- 
Jar motion in both the menstruum and the solid, not only will an 
increased quantity of the latter assume the fluid state, but solution 
will also be effected in less time, on account of the energetic intra- 
i There are some exceptions to the general rule 
that heat increases the sol of substances ; for instance, common 
luble nary temperatures as at the boiling- 
int of water ; sodi \ ‘or Glauber’s salt, increases in solu- 
Pitty rapidly fro to 34° C. (93.2° F.), at whieh 
i \ of the salt, but this 
«until 100° ©. (212° By) is 
times its weight of the salt; 
slaked lime are fir less solu- 
be readily deposited if their 


is insoluble refer solely to 
the two substances, 


lightly soluble in 
amphor, which re- 
it is rendily soluble 
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in the case of nearly every soluble substance, 
of solubility by stating the number of 

vent necessary to dissolve one of the sul Ff 
is given for both normal and pollo temper~ 
atures. ist must be familiar with the methods for 
determining the solubility of substances, so as to be able to aprly 
the official tests intelligently. At ordinary temperature, 15° C, 

(59° F.), a simple but accurate plan is to place some of the sul 
stance in fine powder in a wide test-tube, or small flask, provided 
with a stopper, and add as much of the solvent as may be raarra 
leaving, however, a small portion of the substance undissolved ; 
shake the flask freely, or stir the contents of the tube briskly with a 
glass rod, warm the mixture alight jo a water-bath and allow it 
to cool down ta 15° C. (59° ") by placing the tube or flask in 
water having that temperature. In order to avoid a supersaturated 
solution, the mixture should next be set aside for twenty-four hours 
at normal temperature, and occasionally stirred with ae rod, the 
sides of the tube or flask being also rabbed with the rod. ‘The solu- 
tion thus obtained ix eaerater ha small dry filter into a tared 


or porcelain dish, and weighed ; after evaporation to dryness 
the residue is carefully weighed, when the difference between the 
weight of the solution and that of the dry residue represents the 
weight of solvent, and from this the ratio of solubility is easily eal- 
culated, ed Suppose the clear filtrate weighs 10,5 Gm, (or 
162 grains) 


the dry residue therefrom 1.125 Gm, (or 17.96 
grains), then the weight of the solvent must be 9.375 Gm, (or 
44,64 grains), and the substance under examination is soluble in 
8.33 + parts of the liquid used, for 9.375 1.125 or 144,64 + 
17.36 = 8.33 +. : 

Tt is not necessary that all of the filtrate he evaporated, as a por- 
tion of it will yield as accurate results as the whole quantity; but 
it should be borne in mind that in many cases, especially of solutions 
of alkaloidal salts, it frequently happens that a paper filter abstracts 
some of the dissolved substance from the solution, which would, of 
course, give rise to error; to avoid this, such solutions may be filtered 
through a pledget of asbestos or glass wool, or if filtered through 
paper the first third of the filtrate should be rejected and the 
remainder collected separately. : 

‘The determination of the solubility of a substance at temperatures 
above the normal becomes more t on account of the loss 
incurred during the filtration of hot 
The late Dr. Charles Rice devised a ve 


the construction of the lysimeter, 
a, 15 centimeters (6 inches) in lengt 
external diameter, provided at one en: 
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¢, while the other ond is cup-shaped, there being a contracted neck 





between the cup and the main tube, Into this cup is made to fit a 
carefully ground glass bell, ¢, having a small perforation in its 
bottom, as shown inj; there is also a stopper, 4, which ix carefully 


ground to fit into the cup, and which is inserted after the lass bell, 
¢, has been removed, 

When using the apparatus it is necessary to provide sufficient: 

liquid to allow at least one-half of the tube, a to be immersed ; 

beaker glasses, or preferably wide test-tubes, 

Fra, $8, may be used for effecting the solution. Sup. 

pose it is desired to ascertain the solubility of 

a substance in boiling aleohol. The following 

is the plan of prossdae Thsert the re 

into the tube a, and into the eu end 

insert the glass bell e, containing a pledget of 

purified cotton, and secured in place by a thin 

platinum wire passing around the contracted 


° 
~ 
neck and over the mouth of the bell. Suffi- 
cient aleohol haying been put into a wide test- 
’ tube or a beaker, the same is heated in a 
water-bath and the finely powdered substance 
added until, after Bout has continned for 
some time, a portion of the substance remains 
undissolved. The lysimeter, een as 
above directed, is now inserted into the liquid, 
and when the tube has assumed the tempera 
ture of the boiling liquid the stopper e is 
removed, which enables the solution to filter 
= through the pledget of cotton and rise in the 
° 


tube as far as the quantity of fluid will 
mit. If the filtered solution be alowed 
flow back through the cotton once or twi 

greater uniformity of the liquid will be 
insured, The stopper ¢ is now reinserted, the 
apparatus withdrawn from the liquid and 
turned upside down to allow the bell e to be 
removed and the stopper ¢ to be inserted in 
its place, The stoppered tube is ey 
cleaned externally by washing with aleohol, 
and laid aside until cold. ‘The tare of the 
stoppered tube having previously been sseer- 
tained, the increase in weight must represent 
the weight of the solution contained therein, 
After transferring the solution to a tared eap- 
sule or beaker the tube is carefully rinsed 
with alcohol, and the washings added to the 
contents of the capsule or beaker; the solu- 
tion is slowly evaporated on a water-bath, and afterward heated to 


Er —" 


Rice's lysimeter. 
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drying oven, when the weight of the residue will indi~ 
the dissolved substance, and subtracting this 
t of the solution gives the weight of alcohol. nit 
the ratio of solubility is calculated in the manner already 
explained in the example given for determining the solubility at 
‘normal temperature. 
jel simple solution of solid bodies is always accompanied by 
in temperature, while a solution of gases causes # rise in tem= 
perature; these phenomena are in accordance with the laws govern- 
ing the state of tion of bodies. Solids, for the assumption 
the fluid state, require a certain amount of energy or heat, which 
is withdrawn from the surrounding liquid and becomes latent, while 
gases when condensing to Ue give out an amount of heat corre- 
moun to that required for maintenance of the guseous state, 
ir ounces of ammonium nitrate or potassium iodide rapidl, 
shaken in a bottle with two ounces of pure water will produce suffi- 
cient cold to condense the moisture of the air on the outside of the 
bottle and freeze it into thin sheets of ice. 

Since rapid simple solution causes a decided full in temperature, 
advantage is taken of the fact that some substances hasten the 
liquefaction of others in the production of so-called freezing mixt- 
ures; thus, 5 parts each of ammonium chloride and potassium 
nitrate dissolved in 19 parts of water will cause a drop of tempera- 
ture of 20° C, (36° F.); a mixture of 2 parts of snow and 3 parts 
of crystallized calcium chloride will cause the temperature to fall 
from 0° C. (82° F.) to —45.5° C. (—50° F.) and freeze mercury ; 
the usual mixture for ice-cream freezers consists of salt with tw 
its weight of snow or crushed ice, which produces a temperature 
equal to about —20° C. (—4° F.), the cream in the cylinder freezin 
by reason of the great abstraction of heat necessary for the oe 
liquefaction of the ice and snow surrounding it—not, as some per= 
sons believe, because intense cold is imparted to it from the outside, 

Salts which have been deprived of their water of crystallization, 
and thus been converted into anhydrous amorphous powders, will 
cause a more or less marked rise in temperature when brought into 
solution ; the heat thus generated must be looked upon as due to 
chemical action involving the restoration of water necessary for the 
assumption of the crystallized state by the anhydrous salt. If erys- 
tallized sodium carbonate be shaken with twice its weight of water, 
a marked fall in temperature will be noticed, whereas anhydrous 
sodium carbonate shaken with twice its weight of water enuses a 
rise in temperature, thus proving the correctness of the preceding 
supposition, When liquids are dissolved in other liquids no change 

temperature will occur in the mixture unless contraction of 
volume takes place, as in the case of alcohol and water or sulphuric 
acid and water, 

Saturated solutions, in a pharmaceutical sense, are such as 
cannot take up any more of the dissolved body at ordinary tem- 
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eat 

statement that cane-sugar is soluble at 25° C. 

of water and 187.2 parts of aleohol, in part of 

parts of boiling aleohol, means that with the 

and alcohol named sugar forms saturated solutions at the 

tures indicated. Supersaturated solutions are those in wi 
solvent, by artificial means, has been made to take up mote of the 
soluble matter than it is capable of retaining under tpeesepae 
cumstances ; ne are very unstable and present a liar condition 
of solubility. If 3 pert of sodium sulphate be dissolved in 1 part 
of water at 30°C, (86° F.), the solution carefully filtered into a 
perfectly clean dry bottle free from dust, and allowed to cool lu- 
ally, it will remain clear as long as it is not disturbed, alt 
supersiturated, since water at ee, (59° F.) can dissolve only about 


one-third of its weight of the salt; but if the bottle containing the 
supersaturated solution be shaken, or a little broken glass be intro- 
duced, the whole contents will suddenly congeal to a crystalline 
mass, Saturated solutions of salts are frequently capable of dis- 
solving other salts, and thus may be used for purposes of purifiea- 
tion ; if potassium nitrate be treated with a saturated aqueous solu- 


tion of the same salt, no more potassium nitrate can be taken wy 
but impurities present will enter into solution and are thus removed. 
The effect which the presence of one substance may have ‘npn 
the solubility of another 1s interesting as well as of practical value 
in pharmacy, Corrosive sublimate 1s far more soluble in water 
in the presence of alkali chlorides, and red mercuric iodide is 
readily dissolved in a solution of potassium iodide; in both eases 
union takes place between the mercuric and alkali salts. The 
increased solubility of potassium chlorate in the presence of sodium 
bicarbonate is well known ; mutual decomposition, no doubt, reanlts, 
the newly formed salts, sod chlorate and potassium bicarbonate, 
requiring only 1,1 part and ts of water at 15°C, (59° BF.) 
respectively for solution, 16.7 and 12 parts for the 
original salts, Ordinari s about 5000 parts of water 
for solution, but if mi: i ‘ight of potassium fodide 
ight of water. In this 
ease no chemical un he iodine has every appear- 
ance of being d u retains its characteristic 
color and odor, and i ‘ ted in a test-tube the 
iodine ean be comp ibliming in the cooler 

part of the tube ir i 

k of tl f the presence of one sub- 
t the well-known con- 
used by physicians, 
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Sodium phosphate contains ordinarily about 60 per cent. of water 
of crystallization, and is soluble at 15°C. (59° F.) in 6 parts of 
water; if 100 Gm. of the salt be triturated with 13 Gm. of citric 
acid and 2 Gm. of sodium nitrate until liquefied, and enough water 
then added to bring the volume up to 100 Cc., the solution will 
keep. This solution, which represents about 60 grains of sodium 
phosphate in each fluidrachm, is the result of chemical action, and 
is called by some solution of sodium citrophosphate and by others 
compound solution of sodium phosphate. 

n striking contrast to the above examples may be mentioned 
the insolubility of potassium sulphate in a solution of ammonium 
sulphate and of potassium nitrate in a solution of ammonium nitrate. 

Solutions of solids always measure more than the liquid used to 
prepare them, but never as much as the combined volumes of the 
solvent and dissolved body. The increase in volume will naturally 
vary considerably, and be greatest when the substance to be dis- 
solved is very soluble, as sugar, sodium salicylate, or potassium 
iodide in water. Another factor determining the volume of the 
solution is the presence of large proportions of water of crystalliza- 
tion. The following table of saturated solutions, prepared at the 
temperature of 15° C. (59° F.), is of interest : 





Quanuty of antity of Volume of 





‘Name of Substance. ubstance ter Used. Finished 

Used. Solution. 

Borax, 66m, 96 Ce. 99 Co. 
Ferrous Sulphate, 40 « 72 93 
Magnesium Sulphate, 40 60“ 82 « 
Potassium Bromide, 40 64“ 7 
Potassium Chlorate, 5 85 87 
Potassium Iodide, 40 « 30 « a2“ 
Sodium Bicarbonate, 6 68 7 
Sodium Chloride, 20 « 56 63 
Sodium Phosphate, i 72" 79 « 
Sodium Salicylate, 4 36 61 “ 
Sodium Sulphate, 20 « 5B 69 
Sugar, 60 30 “ 68 « 


(Borax, ferrous sulphate, magnesium sulphate, 
and sodium sulphate contain water of crystallization varying from 
45.31 per cent. to 60.3 per cent. of the weight of the substance.) 

Percentage Solutions.—This term is applied to solutions of 
definite strength, containing a specified amount of soluble matter in 
100 parts of the solution; thus a1 per cent. solution is composed 
of 1 part of the soluble substance and 99 parts of the solvent; or a 
5 per cent. solution is composed of 5 parts of the soluble substance 
and 95 parts of the solvent, etc. For solids and gases percentage 
solutions should always be prepared by weight, while for liquid sub- 
stances either weight or volume may be employed. The quantity 
of soluble substance and solvent necessary to make a specified quan- 
tity of any particular percentage solution may be readily ascertained 
by the following rule: Multiply the quantity of solution desired, in 
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grammes or grains, by the number 
oe late porsche 


Seton les: Wanted 500 Gm. of 10 per cent. carbolized oil: 500 
x 10 i: 5000 + 100= 50 500 50= 450, Answer: 
oe 50 Gm, of crystallized. carbolic acid in 460 Gm. of olive 


Se Wanted 750 grains of - per cent. cocaine hydrochloride solution : 
750 X 4 = 3000, and 3000 = 100 = 30 ; 750 —30 = 720, Answer: 
Dissolve 30 grains of cocaine hydrochloride in 720 grains of distilled 
water, 

Wanted 640 Gm. of 2 per cent. mereurie chloride solution : 640 

a= ey and 1280 + 100= 12.8; 640 — 12.8 = 627.2, 
heave: : 12.8 Gm. of mercuric chloride must be dissolved in 627.2 
Gm. of distilled water, 

Wanted 480 grains of 20 per cent. quinine oleate: 480 x 20 = 
9600, and 9600 - 100 = 96 ; 480 —96 = 384. Answer: Dissolve 
96 grains of quinine alkaloid in 384 grains of oleic acid. 

Sometimes a percentage solution of two or three substances is 
wanted s ; in such a case the absolute quantity of each active in, 
dient is ‘first ascertained by the rule given above; the sum of 
weights is then subtracted from the total quantity of solution “esnal 
to find the necessary weight of the solvent ; for instance : Wanted 
250 grains of 8 per cent. cocaine hydrochloride solution, containing 
alzo fe per cent. of borie acid ; 250 X 8 = 2000, and 2000 = NS 

500+ 1 5; 20-+ 5=25 ; 250 — 
ins of cocaine hydrochloride Fe 
5 grains of boric g f distilled water. 

When a defin t percentage solution is wanted, 
the quantity nearest. j ¢ that required must be made; 
although this sometin ’ ight loss, there is no other 
method known if ac ed. Thus, if 2 fluidrachms 
of a 4 per cent i 
of the subst 


re wanted, 4100 grains 

ns of the medicinal sgh 
vater weigh 3646 grains, 

If a quart of 1 

000 grains of solution 

ter is 14,583 grains, 

of water necessary ; 

‘50 grains of water 

he solution than is 
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for 5 per cent, of 530 is 26.5, and as each Co. of water equals 1 Gin., 
530 — 26.5 = 503.5. When solvents other than water are used, 
having a or lower ific gravity, due allowance must be 

f this fact, as the volume of a liquid compared with that of 
setae tt of water varies with the specific gravity of the 
liquid ; thus, if 4 fluidounces of a 5 per cent. solution of iodoform 
in I are desired, it will suffice to make 1600 grains, of which 
80 grains must be iodoform and 1520 grains alcohol ; this will insure 
the fall volume desired, as the specific gravity of official alcohol is 
0.820, and 4 Huidounces will therefore weigh only 1494.7 grains 
(for 455.7 X 4X 0.820 = 1494.69), whereas 4 fluidounces of water 
ses af apdinerd 4 Tf adefinite volume of a eens in 

lyoerin is requi it becomes necessary to make a uantity 
fi weight Foi for the same volume art aqueous eélebens ani 
tho specific gravity of glycerin is 1.25, or one-fourth hi than 
that of water, while its specific volume is only 0.8, or one-fifth lower 
than that of water, To make 250 Ce. of a 10 per cent. solution of 
borax in glycerin would require 35 Gm.of borax and 315 Gm. of 
glycerin, yielding 350 Gm, of solution; this quantity will not be 
much in excess of 250 Ce., since the volume of 315 Gm. of glycerin 
is 252 Ce. (315 + 1.25), and the nee of the borax will not 
materially influence the volume, When strong percentage solutions 
of stline substances are made the latter often increase the volume of 
fluid markedly, and particularly so if they contain much water of 
ion, a4 shown in the table on page 125. 

Solutions of arbi strengths are frequently employed, and 
although not as accurately made as ntage solutions, nevertheless 
seem to answer the purposes well for which they ave intended, 
They are usually prepared as follows : 


nity of Bol : ’ 
Wie, mubmiance —_ Quantity of Water Used. 


44 fuidrachis, 

250 eubic centimeters. 
9 luidrachnos 

500 cubic centimeters 


(It is evident that if metric weig! 
greater accuracy will be insured.) 
The aera normal salt solu 
fasion and other purposes 
sodium chloride pation used by 
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but 6 grammes of sodium chloride in a liter, and is practically a 0.6 
per cent. solution. ie 
‘The liquids used as solyents or menstrua in are water, 
alcohol, glycerin, ether, chloroform, and oceasionally « _awids 
and alkaline solutions, as well as fixed and volatile oils 5 ex these 
fluids has a specific action, and their use gives rise to different classes 
of solution designated as infusions, tinctures, wines, ete. Water 5 
more extensively employed than any other solvent; nearly all the 
salts of the alkalies, earths, and metals are dissolved by 
with a large number of vegetable acids and the salts of the all 
Alcohol is an excellent solvent for vegetable substances, such ss 
resins, volatile oils, glucosides, and alkaloids ; it also possesses valu- 
able negative properties, since it does not dissolve gum, stareh, and 
albumen, which impair the stability of aqueous solu! ‘The com- 
bined solvent powers of aleohol and water are atilized in the form 
of diluted aleohol or wine as a menstruum for numerous liquid 
vegetable preparations, Glycerin is chiefly snr to insure the 
permanency of vegetable solutions when the use of alcohol is contri 
indicated ; it is also an excellent solvent for the tanning, pepsin, and 
some mineral salts and vegetable acids, and forms the basis of a val- 
uable class of solutions known as glycerites. The use of ether is con- 
fined to solutions of fixed oils and fats, volatile oils, und resins, and 
some alkaloids and neutral principles. Chloroform is cee a 
solvent for phosphoras, the active constituents of some as 
cantharides, as well as the substances mentioned above under x 
sing the advantage over the latter of non-inflammabilit 
a higher boiling-point. Acids, such as acetic, hydrochloric, and sul~ 
phurie, are used in connection with water or water and aleohol to 
facilitate the solution of active roses in drugs like cinchona, 
nux vomica, ergot, sanguinaria, squill, ete., and also to 
better the resulting solutions. Alkalies are employed as solvents for 
resinous bodies, but to a limited extent only, and the use of jized 
and volatile oils is restricted to very few substances, chiefly in con- 
nection with liniments and ointments. 
The process of tre nixture of soluble and insoluble mineral 
substances with + partially dissolve them is termed 
iniviatic sively practised in the arts; as an 
ing of ashes of wood and marine 
the alkali carbonates, iodides, 
plied to mixtures of 


solved, and shoul 
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stance to be infused should be in a coarse state of division and 
preferably suspended in the liquid. Decoction represents the solvent 
action of fluids at their boiling temperature, and is confined to drugs 
not yielding their active virtues at a lower temperature and where 
no loss of yolatile principles necd be feared. Maceration consists in 
subjecting a mixture of soluble and insoluble matter in a divided 
state to the solvent action of fluids at ordinary temperature for 
such length of time as may be necessary to insure complete solution 
of the principles sought; the process must be conducted in well- 
closed vessels, and the contents must be well shaken at least once in 
twenty-four hours. Frequent agitation is essential if complete ex- 
traction of soluble matter is to be insured by maceration, as other- 
wiee a dense layer of a concentrated solution will soon envelop the 
material and prevent the solvent action of the menstruum from being 
effective ; hence only a small proportion of the soluble constitu- 
ents will be taken up, as may be readily observed in the slight color 
and odor of the supernatant liquid if a mixture of asafetida and 
alcohol, or of opium and water, be set aside for a week swithout agita- 
tion. Digestion differs from maceration only in the higher degree of 
temperature employed, it being constant during the process, the use 
of which is confined to substances of very close texture. 
9 
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common funnel for the percolation of many drags was pointed out. 
The airenaee properly moisteni the powdered tity before 
packing will be readily understood when it ts considered that the 
fnaterial tbe operate an ix not a mere mechanical mixture of 
soluble and insoluble matter, but that the soluble princi to be 
extracted are intimately held or enclosed by the insoluble cellular 
tissue, and that penetration of the tissue by the menstruum is neces- 
sary to effect solution; the saturation of the powder with the 
liquid res the constituents for ready solution and establishes 
an affinity between the cellular contonts and the fresh menstruum, 
enabling the latter to permeate the cells by osmotic action, If the 
menstraum ix brought in contact with dry powder, absorption of 
the former ¢ither takes place very slowly or is entirely interfered 
with, just us dry, hurd sponge resists the entrance of water for a 
long time; the original moist condition of the drug before it was 
powdered must therefore be re-established before the menstruum 
can Whe its 2G ober ; “ kK 
principle underlying the process of percolation ma; 
stated as follows : A solvent or ante poured on the to a a 
mass of der consisting in part of soluble matter, suppor ona 
ep! iaphragm in a cylindrical or conical vessel, deseends from 
ver to layer by reason of its own gravity and the pressure of the 
superineumbent liquid, penetrating the particles of powder by 
reason of strfuce action, and exercising its solvent power on pis 
successive layer until its power of solution is exhausted, atter whieh 
it continnes its downward flow, a5 a saturated solution, into the 
receiving vessel below. ‘This process continues until all soluble 
constituents have been removed from the powder, the descending 
menstruum becoming less and less charged with extractive matter. 
To insure such fctapiata extraction it is absolutely necessary that the 
material operated upon shall be in a uniform powder and that the 
oat ath rosity of the mass be not interfered with in any 
way, 80. the descent of the menstruum may be slow, even, and 
regular from one horizontal layer to the next. 
Different styles of percolators have been proposed at various 
times, and as drugs vary in their nature an . 
ment to yield different Froparstioas, the pharma 
with a variety of pereolators, from the conical sh 
funnel to the nearly cylindrical, The che 
largely upon the character of the percolate 
the nature of the drug; for instan 
is to be prepared with a minimum quant 
eylindrieal porcolator is preferable, su 
pass through a long column of the 
saturated ; a cylindrical, or onl 
is also indicated when the menstrunm 
or some other volatile liqu 
advantage of using a long, narrow pe 
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rug to be extracted is small in proportion to the menstruum, as in 
thei official tinctures, a wider percolator, of the shape 
wn in Fig. 100, may be used, in which the liquid will 
raven the column of drug more raj pidly and yet be able to 
exhaust it Cee in Ny, Ritee to the lane amount of menstraum 
at the disposal operator, When drugs such as gentian, 
senega, rhubarb, orange-peel, and others, which have a nn 
to swell considerably, particularly with aqueous or feebly 
menstrua, are to be percolated, a common funnel will, a e 
found advantageous on account of the umple allowance for lateral 


Fia, 101, 


Ordinary glass percolator, Covered tin pereolator, with stopcock for 
Foeulating the flow, 


pereolator selected 
i to be extracted ; 
g¢ should not occupy 


The aoeaced tin eet Fig 10 
ing in size and apering somewhat 
provided with two rated di 


epider, the lower of which shou! 
upper. The stopcock in the 
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double purpose of allowing maceration for any desired period and 
of enabling the operator te Faget the rate of flow of the percolate, 
‘Tin percolators cannot be used, however, for any drugs: suoniees 
principles liable to be affected by metal, or to be ex! with 
menstrua. 
Fig. 102 represents the Oldberg percolator, introduced in 1 
and aul designed for use inthe preparation of fluid aa 
‘These percolators are now made 
Fic, 102, of heavy glass in nine sizes, vary- 
ing from 240 to 7000 cubic centi- 
meters (about 8 fluidounces to 2 
gallons) capacity. They are used 
extensively, and are admirably 
adapted for the exhaustion of 
drags with a minimum quantity 
of menstruum, 
For percolation with very vol- 
atile liquids—ether, chloroform, 
and the like—a specially con- 
structed percolator must be used 
(see Fig. 103), in which proper 
provision is made to prevent loss 
of menstruum and to establish 
communication between the ves- 
sel intended to receive the perco- 
late and the space above the drug 
in the percolator, so that the air 
may pass upward when displaced 
by the percolate in the receiving 
jar; this latter provision is es- 
sential to successful percolation, 
As may be seen from the illus- 
tration, the n 





OldberE’pereo- 
‘ator. 


by being 
menstraum 
joint with 
forms an 
carried up 0 
to enter at 
straum pa: 


z Glnex_percolator for 
Fresh 1 with volatite menstruume 


ie 
le for the upward sep: 
O pass a tile through the 
below the lower diaphragm, 


the drug be I such an arrangement is 
shown in the tin percola , which is likewise provided 
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with a water-joint, and the exit tube of which should also pass air- 
tight through a cork inthe neck of the receiving vessel. An 
arrangement of tubing on the outside, as seen in Fig. 103, may be 
attached to hy percolator capable of being closed airtight at the 
top with a cork. 

In 1874 the Dursse percolator was introduced (see Fig. 105). 
Tt combines the advantages of a broad cylindrical and a conical 
vessel, and is admirably adapted for quantities of drug ranging 
from 400 to 600 Gm. “Unfortunately but one size is made of this 
pattern, which is 15 inches in length, 5 inches in diameter at the 


Fig. 104. Fig. 105, Fi, 106, 


Tin percotator fr The Durwse percolator. Copper peroalator. tinned inside 


volatile liquids. pacity, 20 10 100 gallons.) 


top, and 1 inch at the beginning of the outlet tube. One of these 
percolators was in use almost weekly, during eighteen years, in the 
author's hands, and many pounds of nux vomica, cinchona, ergot, 
ginger, vanilla, gentinn, rhubarb, valerian, etc., were suocessfully 
extracted therein during that time. Its chief merits lie in the 
‘perfect uniformity of its sides and its accurately fitting cover, by 
which the flow of the liquid can be regulated and all volatilization 
of menstraum be prevented. Being made of heavy glass, it bears 
nage very well and is not easily broken, 

‘anufecturers who operate upon large quantities of drugs, vary- 
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ing from 25 to 500 pounds or more, employ percolators made of 
eee tin or tinned ae Such percolators are usually of the 
shape shown in Fig. 106, and supported in an adjustable frame; 
or are cut off flat at the point where the funnel-shaped end begi 
and supported on a heavy wooden stand. In the latter 

the drip-cock is situated on the side of the percolator, near tl 
bottom. These large percolators are provided with two diaphragms 
or perforated disks, likewise made of heavy tin; the one is placed 
about 8 or 10 inches from the bottom, and is usually covered 
with a piece of muslin before the moistened drug is introduced, 
while the other diaphragm is inserted over the mass of drug, which 
has been previously covered with a piece of felt or flannel to 


Fie. 107, 





Tn order ae 
uninterru jur- 
the inner stn the 
phragm with the 

ir from below to 
cover, as shown in 
1 and admits fresh 


, suggested in 1872 
n the laboratories of 
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tiga involved, with slight modifica~ 
the official direction for tion in the 
r 107 contrctd upton pce 
. 107, is construr oy 
the moistened drug periumereecieecle through 
which the menstruum passes very slowly, the solution or percolate, 
rising in the well-tube which passes sangre centre of the muss, 
finally drawn off by means of the glass siphon. The process 
is completely under the control of the operator as regards the rate of 
flow of the percolate and maceration of the mass to any desired extent, 
To prevent particles of drug from entering the well~ 
tube, this is made to rest on several disks of flannel, — Fra, 108. 
through which the percolate must pass before it can 
enter the tube, es acts automatically after it 
has once been started, and cannot exhaust itself, 
becanse when the liquid in the percolator falla to 
the level of the tarned-up end of the outer limb of 
the siphon the flow ceases, leaving the siphon-tube 
full liquid, the difference in the length of the 
two limbs of the lei being only such that the 
inner limb reaches the bottom of the well-tube, and 
measured on the outer limb, reaches to one- 
half of its turned-up end. The pressure on the sur- 
fxoe of the moistened drag being duly counterbalanced 
by the atmospheric pressure on the column of pereo- 
late in the well-tube and siphon, all particles of the 
mass in the percolator will be subject to uniform press- 
ure; thus the gravitation of the liquid is used to best 
advantage, just as in the case of the rubber tube 
recommended in the pharmacopcial directions for 
percolation. The body of the percolator may be made 
of glass or stoneware, and the evaporation of menstruum 
prevented by a tightly fitting cover of sheet rubber 
about } or } ineh thick. 
Mauch has been written about “pressure percola- 
tors,” the chief claim advanced for their use being the 
complete extraction of drugs with less menstraum 
than by ordinary methods, which applies to the pre 
fition of concentrated solutions, such as fluid extrac 
The idea of more complete solution by means 
pressure originated with Count Real about 1815 
the apparatus devised by him (see Fig. 10! 
close resemblance to some of the pre 
of the it day, devised by f 
Sait, and Anderson. In the more 
drng to be extracted is confined, | 
sorew arrangement, between perfi 
without the possibility of expansion 
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bulk of the menstraum. The solvent is forced through the mass 
by pressure obtained from a column of liquid 10 or 12 feet in height, 


supplied by a reservoir. 

pbs of the Process of Percolation.—The Pharmsoo- 
pia gives the following directions for conducting jon, which 
ure applicable to all official ions in which this method of solu- 
tion 1s indicated, as in individual case the fineness of powder, 
the quantity of menstruum to be used for moistening the drug, an 
the Hes of firmness with which it is to be packed are specified : 

“The percolator most suitable for the quantities contemplated 
the Pharmacopuia should be nearly eylindrical or Bien con! 
with a funnel-shaped termination at the smaller end. neck of 
this funnel end should be rather short, and should gradually and 
regularly become narrower toward the orifice, so that a perforated 
cork, bearing a short glass tube, may be tightly wedged into it from 
within until the end of the cork is flash with its outer edge. The 
glass tube, which must not protrude above the inner surface of the 
cork, should extend from 3 to 4 Cm. beyond the outer surface of the 
cork, and should be provided with a closely fitting rubber tube, 
at least one-fourth longer than the percolator itself, and ending in 
another short glass tube, whereby the rubber tube may be so sus- 

nded that its orifice shall be above the surface of the menstraum 
in the rectalat a rubber ae ee at in prea 7 ‘ 

“The percolator is pre for percolation nt ng a 
small tuft of cotton ab the space of the neck ae the sie and 
this may then be moistened by pouring a few drops of the menstraum 
upon the cot facilitate the passage of the first portion of the 
percolate, whic! one 

“The pow percolated (which must be uni- 

: formula, and should be per- 


r packing of the pow- 
w placed in position for 
been fastened at a suitable 
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disk of filtering-paper or other suitable material, and a sufficient 
quantity of the menstruum poured on through a funnel reaching 
nearly to the surface of the paper. If these conditions are accurately 


observed, the menstrnum will penetrate the powder equally until it 
axees into the rubber tube, and re »s in this a height correspond~ 
ing to its level in the peroolator, which is now closely covered to 
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raising or lowering thi 
increased or lessened, 


of the official process, see Fig. 109.) 

“This obvious that the success of the process of percolation largely 
depends upon the regulation of the flow of the te ; if this 
should be too rapid, incomplete exhaustion will result; but if too 
slow, valuable time may be wasted. The rate of flow for extructs 
and fuidextracts for 1000 Gm, of powder should range from 2 to 6 
drops a minute; for official quantities of tinctures an i 
of about the same strength from 8 to 15 drops a minute; it is evi- 
dent that the proper rate of flow should vary with the quantity and 
character of the drug employed and the density of the menstraum.” 

‘The degree of fineness of powder to which a drug is to he reduced 
depends partly upon the menstruum to be used pes upon the 
nature of the active constituents of the drug and the iness with 
which these can be extracted. Drugs like aconite, cinchona, nux 
yomica, yeratrum viride, and others, require to be in fine - 
while gentian, rhubarb, krameria, squill, and the like, can be readily 
exhausted in coarser powder. Asa rule, strongly aleoholie or ethereal 
menstrua are used with fine neti whereas hydro-alcoholie and 
aqueous menstrua are better adapted to coarser powders. 

The quantity of menstru be used for moistenii 
also varies with different dru 
menstroum as powder is 
without destro 
of the drug 
stituents are 


the po' 


is even bett 


he percolator, and upon it 

rocess. A suitable support 

ler, and for this pui a 

notched cork | i m may be used. If cork 
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t the 
; E itly com= 
into the neck of the peroolator, Unless the quantity of 
moistened powder, after paring ae first passed t! 
sieve to break up any dumps; should be Secale te 
all at one’ then shaken down by tapping the sides of the 


en 
vessel. If the drug is to be saturated with menstruum before macera~ 
tion, ax in the ease of fluid extracts, the powder should be at once com- 
or firmly, as the character of the menstraum and 
the nature of the drug may require. Asa rule, fine powders and aloo~ 
holic menstrua demai 


\ nd firm ing, asalsoligneousand spongy dru 
under certain conditions; soos menstrua generally necessitate m 
erate com Tf the moistened drag be introduved in layers, uni- 
A eye heeomes more difficult ; the lower portions of the drag 
should be less firmly compressed than the upper layers, because the 
menstraum, when it reaches them, being already charged with some 
soluble matter, is denser than at the top, and hence cannot penetrate 
a firm ked mass as readily as would fresh menstraam, Macera~ 
tion ‘the moistened powder prior to lation is advantageous in 
many asitallows the drug to swell and become more thoroughly 

the menstruum, and permits more satisfactory ing 
afterward; in some cases, where concen- 
trated solutions are desired, maceration after 
saturation is positively necessary to insure 
good results. We racking of the moistened 
powder is best effected with a packing stick 
of suitable design, made of hard wood, of 
the shape of the well-known potato-masher, 
Next to uniformity in fineness of powder, 
uniformity in packing is the most important 
feature in percolation, so as to insure the 
even descent of the menstraum ; if the drug 
is more firmly compressed on one side than 
on the other, the menstruum is sure to flow 
in the ae of ear rene, and ase 
a part of the mass imperfectly extracted. .) 2 
‘Aber the powder has Aiea packed, adia- "In pot i ald 
phragm of filtering paper or felt is laid 2 
over the surface and kept in place by means of pebbles or pieces of 
broken glass; this is for the purpose of prev bance of the 
upper layer and to insure equal distributio e liquid when the 
menstruim ix poured on, ‘ 

As stated in the pharmacopoial of menstraum 
must constantly be maintained abov © prevent 
access of air to its interstices, be pro= 
vided with a bover, which may be c ber, to 
avoid loss of or change in the mens 

‘The simplest arrangement for ce 
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percolate is by means of 3 ruvaer cue we sneectied ce cfficial 
directions, and this devies ‘ac we wmawtet We eaty 27 co of 
weroolstor known, A> ue 
wevionate to the differens> 
mustor and the point to wis 
se-sdent that its control is witslz emer meer mut mL + 
4 > qstant stream to 2 droge 5 
cae perulate shall be allowea 
ze amd the ease with wl 
: £6 tinctures, th 
ate, while the pe 
x sowed to flow faster than from 2 wd drupe yor = 
Toe complete exhaustion of a drag cau only 
getseal properties of the last portions ef the pers 
sweech knowledge of the valuable con 
secacted is essential ; absence of eolurand odor is pe a¥25 
sy of perfect exhaustion, and the senxe of taste F5r 
mom wiiable test in the case of aconite, ginger. nux ¥: 
¢ jalap and podophyllum are known t 
de a taNate mixes: char with water, as this wil] net seeur cntil all 
nas been extracted, Cardamom, valerian, vanilla and similar 
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'etained by the mare after exhaustion of the drug, and this may be 
recovered by expression or by percolation with water, either direct 
or after admixture with clean sawdust. Such recovered aleohol is 
unfit for further use until it has been purified by adding 3 grains 
of potassium permanganate to every pint, shaking the mixture 
-oceasionally during several days, and then decanting and distilling, 
Another aa to avoid the loss of aleohol by absorption is to employ 

lly weaker menstrua, after the required quantity of orginal 
menstruum has all been added, 

Much time and annoyance may be seved by collecting the peroo- 

~ late in properly geadiated glass jars (if the percolate is to be 
, use tared vessels), which can be obtained from glass mann- 
faeturers in different sizes adjusted both for apothecaries’ and 
metric fluid measure (see Figs, 110 and 111), A convenient plan 
also is to paste a strip of paper on a wide-mouth bottle and mark 
on the sume with ink the different quantities of liquid measured 
into the bottle, as shown in Fig. 112; to protect the paper scale and 
render it impervious to moisture, it should be with color- 
less varnish. 

‘The usual method of supporting percolators is by means of the 
iron rings of a retort-stand, as shown in Fig. 109; in order to pro- 
teet the glass, sections of rubber tubing may be attached to the 
rings, forming suitable cushions or guards. A very convenient 
arrangement is Beck's percolating stand (see Fig. 113), which 
admits of simultaneous multiple operations and is equally well 

for use in the store or laboratory. The stand can either be 
placed on the floor or be supported on two iron brackets fastened 
to the wall; as shown in the illustration, it can be changed by 
means of thumb-screws to suit various heights of bottles. The 
length of the base-hoard is 42 inches, the width 12 inches, and the 
extreme height of the stand 36 inches; the supports for tors 
and funnels are formed by means of cross-pieces suitably hollowed 
penand secured by screws passing through the slot in the eross- 


Repercolation is a process intended for the preparation of con- 
contrated table solutions with # minimam quantity of men- 
struam, and is confined to the manufacture of fluid extracts without 
heat. Dr. Squibb, who was the author of the process, defined it to 
he “the successive application of the same percolating menstraum 
to fresh portions of the substance to be percolated.” His sugges 
tion was based upon the observation that a weak solution of 
the constituents of a drug ia a better solvent for the soluble active 
principles of that oe than fresh menstruum. The following 
example will serve to illustrate the process of repercolation: 1000 
Gm. of a properly powdered drag are divided into five portions of 
200 Gm. each; one portion is moistened, packed, macerated, and 
percolated to exhaustion, the first 150 Ce. ie Pere being 
set aside as finished product, the remainder being collected in frac- 
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tions of 200 Cc., and numbered respectively 1, 2, 8, ete., in 
order in which they are collected. ‘The second portion of the d 


which they have been collected, followed by fresh menstraum if 
necessary, the first 200 Ce, of the percolate from this second portion 


Fro, 118. 





Beck's pervolating stand, 





ide as finished product, the remainder being 
ns of 200 Ce., and numbered 1, 2, 3, ete., 
fourth, and fifth portions of the drug are 
ion, the first 200 Ce. of the 





of the drug being set 
again collected in. frac 
as before. The third, 
treated exactly like the second portic 
colate in each instance being set aside as finished product, When 
the fifth portion of the drug has been exhausted there will be on 
hand five lots of finished product—150, 200, 200, 200, and 200 
Ce.; total, 950 Ce,—and_besii four or five lots of weak pereo- 
late supposed to hold in solution the soluble matter from 50 Gm. ; 
these weak percolates, properly numbered, are set aside, to be again 
used in place of fresh menstruum for the next lot of the same 
preparation, the process henceforth being continued exactly as 
directed above for the second portion of the drag, This retention 
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of 25 per cent. of the soluble matter of one portion of the drug in 
the weak percolates is based on numerous carefully conducted 
experiments, the results of which showed that when 100 Gm. of 
drug are exhausted by percolation, from 70 to 80 per cent. of the 
total soluble constituents present are contained in the first 75 Cc. 
of percolate. By some the process of repercolation is termed frac- 
tional percolation, and modifications of Squibb’s method, stated 
above, Bava been suggested ; in every instance, however, the same 
prineij le is kept in view, namely, the use of weak percolates 
Insi of fresh menstruum. 

Continuous percolation is a name sometimes applied to a proc- 
ess of extraction which involves the exhaustion oe a drug with a 
limited quantity of menstruum, by repeatedly vaporizing and con- 
dens. the fluid in a specially constructed apparatus, so arranged 
that the extracted soluble matter remains in the receiving flask, 
while the solvent, in the form of vapor, passes upward toa reflux 
condenser, and thence flows back into the percolator. This proceas 
is chiefly employed in the examination of vegetable drugs, with a 
view to determine their valuable constituents, and is particularly 
adapted to the manufacture of the official oleoresins, For descrip- 
tion of the apparatus employed, see the chapter on Oleoresins. 

10 


CHAPTER IX. 
SEPARATION OF NON-VOLATILE MATTER. 


Tue process of separation may be applied to non-volatile or a 
as well as volatile matter; in the former case it is 
refer to the removal of insoluble substances, sediments, aes tout 
fluids holding them in suspension, and also of rgegiiny ote fluids 
from each other. ‘The various operations explored ie the 
tation, aie 


tion of solids from fluids are termed filtration, 
sion, clarification, and decoloration. 


FILTRATION. 
By some pharmaci: considered so trivial an 

tion as not to merit nded consideration ; but, like other simple 
of tudy, as there is room for the 
nuity in its many useful modifica~ 
loyed when the solid matter to be 
quantity, and consists in sub- 
ote of certain media which 

an 


len cloth, paper made 
estos, sand, and 
ugh these media is termed 


1 the dotted line ¢f 
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should be removed, and four loops of heavy cord or tape attached 
after the edge has heen turned over; the loops will serve to suspend 
the filter-bag properly in square or round frame, as shown in Fig. 
117. For some purposes, as the straining of dense saline solutions or 


Fro. 14. Fio, 115. 


Viannet strainer, Filter bag. 


the washing and draining of bulky precipitates, a square cotton cloth 
may be stretched over a square frame called a fenaculum, a5 shown in 
Fig, 118; for smaller operations, such as straining infusions or 
devoctions, the cloth strainer may be fastened over a funnel by means 
of wooden pinchcocks, and when it becomes necessary to strain with 
expression the ends of the strainer must be folded over and twisted 
in opposite directions, as shown in Fig. 119. A kind of cotton cloth 
known as cheese-cloth is preferred by many for strainers, as it allows 
liquids to rapidly through it. All strainers should be well 
wetted just before they are , and those containing sizing should 
be freed from the same by washing with hot water before they are 
put inte use, Por use at the dispensing counter in straining solu- 
tions, a lesgst of absorbent cotton placed throat of a funnel 
will be Pam very convenient and serviceable ; and as nearly eve 
solution prepared is likely to contain some specks and motes, this 
little operation should never be neglected. 7 

‘Some years ago a very serviceable oil filter i William 
R. Warner, which possesses the advantage 
are, and is equally well adapted to sy 
up lindrical vessel of tinned i h and 10 

in diameter, with a flanc yottom, of 
rather less diameter and 1 inch wid he op 
top of another cylindrical vessel, B, 
i vessel is furnished 


pet The 
tube and stopcock, ¢, which penetrates the | 
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and fits into another tube, d, ate, which tube opens into the lower 
Fig. 116, 


a nS nes 
Manner of folding strainer, 


Fre, 118, 


Frame for cloth or flannel steniners, 


known as "tenaculusn. Straining-bag, showing position when in use 


vessel close to its base, and is further secured to B by a tubular stay. 
‘The filtering medium is a cone of hat felt, projecting upward from 


Fie. 119. 


Showing the 0 ing and ex ing dannel or cloth strainers 


near the bottom of the ind secured in place by thumb- 
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passing th ip tinned-iron aan and Spy ees 
roperly pierced t stopcock e bei 
om Ue iad in ts oe, and the ane ee e ro * 
ight by wrapping with isin ter; Ww is is ie 
aa Yeeuel i illed with the fiquid to be fltered, and the ‘store 
e opened. The filtered liquid as it accumulates in B should be 
drawn off at f, and if convenient the apparatus should be kept in 
a temperature of about 50° C. (122° F.), in order to facilitate the 
flow of the liquid. 
Complete separation of fine suspended matter from fluids can best 
be effected by means of filtration through paper ; only unsized paper 


Fra. 120, Fie. 121, 


A plain filter, 


should be used, the best kind being that 
made from cotton and linen rags, although: 
paper made from woollen material is 
tougher, and, being more porous, permits 
more rapid filtration. The square sheets 
of filtering paper, which at one time were 
the only style to be had, are rarely used 
now, since ready-cut round filters ean be 
had of all sizes and qualities. Two kinds 


of paper filters are used, the plain and the 
plaited, the cons' i 
simple, and. 
f pl stood, nev 
tages of plain filtera are the simplicity o! 
that they are admirably adapted for 
nded in the fluid, which is afterward 
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the middle ; by now opening the folds in such a manner that one 
sector or division shall appear on one side and three sectors on the 
other side, a perfect cone will be obtained, as shown in Fig. 121, 
which will exactly fit into a properly shaped funnel. 


Fie. 122. 


D Cc 


Diagram for making an economical plain filter, according to E. Classen's directions, 





The waste of paper which is caused by this method of folding a 
plain filter, where three thicknesses of paper are found on one side 
of the filter and but one thickness on the other side, may be avoided 
by following the suggestions of Edo Classen, which are as follows : 


Fia. 123. 


To make a plain filter, of single thickness, which will fit a funnel 
having an angle of 60 degrees, use a piece of filter paper in the shape 
of a semi-ellipse, as shown in Fig. 122, the line AB being one-fifth 
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longer than the line AC or AD. Fold the paper in the centre 50 
that one-half exactly covers the other; next Fold the short, straight 
side over, so that both straight sides shall be of the same length. 
Additional security inst leakage will be obtained if the strip 
last folded is again folded upon itself, preferably toward the inside. 


Fig. 124. 


In order to strengthen the weakest point of the cone, a smaller 
round filter may be placed on the outside of the larger filter and 
folded with the same; or one plain filter may be placed inside of 
another, so that even thicknesses of paper shall be on all sides. 


Fia, 125. 


The construction of a plaited filter is more readily demonstrated 
than explained ; the simplest plan is to proceed as follows: Fold a 
circular piece of filtering paper twice, after the manner directed 
shove for a plain filter; this gives creases AB, AC, and AD (see 

‘ig. 124). 
Next fold the crease AC over on AB, and the crease AD over 
on AB; this causes the creases AE and AF (see Fig. 124). 
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Now fold the crease AC over ee the crease AD over on 
AK, the crease AC over on AE, and Fyre at Nia 
this causes the creases AG, AH, AT, and sa 

The semicircle is now divided into 
in the same direction ; to complete the ites it i eee 
each sector into two by making « crease in a direction opposite to 
those already made—thus (see Fig. 126): 





Showing the creasos of a plaited Miter. 
Fold the triangle nan back upon itself; this pauses the orense AL. 


AM. 
ane ne! 
AGB wad 
ADK la 
AKF i 
AFH « 
AHB “ “ “ AS, 
If the filter now be opened, it will be found divided into 32 
sectors, 2 of which, ACL and DP, opposite each heh show both 
rong penne in the sat e Fig. 127); to prevent 
fro ‘inst the me when the filter is 
be again divided by placing the 
inging the edges up with the thumb 
yo new creases inward, AU and 
er, care must be observed that 
n to the very point, as this 
or at Teast to weaken it mate- 


dippin, “them into « i ng n r sp. gr, and then wash- 
ing well with water to ren of acid ; while a similar treat- 


Sac? 
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ment with sulphuric acid converts unsized paper into parchment 
paper, which is impervious to water. Nitric acid simply toughens 
the paper, but in no wise interferes with the absorption and passage 


Fra, 127, Pro. 128, 





of fluids through it, though its power of resistance is increased ten- 
fold by this treatment. 
When the object of filtration is to obtain a clear fluid irrespective 


Fro. 129. Fro, 150, 





A-compiete plaited iter, A properly shaped glass funnel, 


of the solid matter removed, a plaited filter is always to be pre- 
ferred to a plain one, as it exposes the entire surface of the paper 
to the liquid and allows the latter to pass through very rapidly, 


_— 
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Eee for 
hochderus 


the tbe of the funnel, the end of which should invariably project 
below the neck of the bottle. 


When a r filter is placed in a funnel, its ed 
never quite rea to the dss of the funnel (better ao Leow 


e a palit 
ith glass or sheet-rubber, for 


preventing eva) ; 
funnel, Beene liquid 
the capillarity of the 

In pouring a liquid 

Il in a stream upon the 
the sudden foree, but 

ns of a guiding-rod, as 


a percolator. 
glass tube, hent as in 
inst the side of the 
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funnel ; the twisted end will prevent the tube from slipping down, 
and air from the receiving-bottle can readily pass up tired h the 
tube, which should reach a little above the paper filter. The funnel, 
which should pass air-tight through a cork, must also 

be closed hermetically at the HP: 

Occasionally the filtration of substances which are 
not fluid at ordinary temperature becomes necessary, 
such a5 mutton suet, wax, petrolatum, ointments, is 
this can be effected either by means of a hot-air funnel 
or » water-bath funnel. hen hot air is to be used, 
the funnel containing a filter ix renee by means 
of porcelain strips, in a heavy tin jacket, which is sur- 
rounded by a copper cylinder, and heat is supplied 
from a circular | ook burner, as shown in Fig. 
134, the heated air continually cireulating around the 
funnel, The water-bath funnel consists of a glass fan- 
nel surrounded by a double tin or copper jacket, as 
shown in Fig. 135; the opening, a, at the top of the “jar tube with 

et is for the parpose of introducing hot water, and 

projecting tube, ¢, near the bottom, for maintaining the heat of 
the water by means of a spirit lamp or gas jet, the projecting 
Tim, ¢, is intended to prevent any water, running over at a, from 


Fra. 133. 


Pia, 135. 


Motair fannel. (t. Meven.) Sectional viow of hot-water funnol with cover, 


entering the bottle or vessel, in the mouth of which the neck of the 
funnel may be placed. The substance to be filtered should first be 
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completely melted and then poured into the filter contained in the 
previously heated funnel, which must be kept covered to avoid loss 
of heat, 

Fig. 136, Fig, 137. 


ate 


Richard's filter pump. ‘Chapman's Alter puzap. 


‘The rate of filtration of a liquid can be greatly increased by ex- 
hausting the air from the funnel-tube and receiving-bottle, thereby 


Fra. 138. Pia, 138. 


pump, with manometer. 


he liquid ; the necessity for 
analyst's laboratory than 
the apparatus employed 
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is desirable. The exhaustion of the air is effected by means of an 
rator ly and with the receiving- 
, 138, and 139 represent 


Fig, 140, 


with the air to be aspirated. The 
internal construction of the pump 
shown in Fig. 139 is similar to that 
of the other two, but the water which 
enters at W is discharged at D on the 
side; hence this apparatus can be 
used at any desired point, being con- 
nected by means of tubing with the 
water-supply and sink: with air- 
tight connections a nearly absolute 
vacuum can be obtained, as may be 
seen from the indications of the 
manometer attached to the top of 
the pomp. Whenever filter pumps 
are used, the pressure on the liquid 
filtering becomes so great as to en- 
danger the safety of the filter point ; 
an extra support is therefore pro- 
vided in the shape of a finely per- 
forated platinum cone set in the 
throat of the funnel in which the 
paper cone is placed. 

When an aspirator or filter pamp 
is used in connection with water 
drawn from the city supply, a 
very aaah accident sometimes 
happens when the water pressure is 

nly reduced, or when the pam 

in cut, off, namely, a portion o Wands Poniecte, afters i 
water is drawn ap into the vessel an rr India rubber 
from which the air is being aspi- ath wn edo Des 
pee Sars be guarded a ie = 

interposing another vesse 
tween the pump and the aspirated 


' rf f 

For rarefying the air under fil- § ane ae 
ters when water pressure is not 

available, a simpler contrivance may be resorted to, as shown in 

140; the water flowing from the upper to the lower bottle 

wil ws air from the receiving-flask, Heh by simply changing the 
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bottles when the upper one becomes eny the operation | 

continued for any length of time, the sabe being 

means of a pinchcock while the bottles are being changed. 

may 5-gallon castor-oil cans may be conveniently used tn | 
es. 


The turbidity of some liquids is caused by suspension of 
in 50 finel divided a ea that its rensovel cannot be 
hy the inary methods of filtration, and recourse must 
to the interposition of some other substance to render the liquid 
perfectly transparent and clear; in such cases paper pulp, calcium 
phosphate, and purified talcum form excellent filtering 


Fro. 141. Fie. 42. 


Glass separator (funnel shape). Glass separator (globe shape). 


pared from seraps of filtering paper by 

m r in a mortar or with active agita- 

tion in a bottle, he paper has become thoroughly rane 
the exceasiv stu removed by expression in a clean 
cloth, after w! ded to the liquid to be filtered 
and thor ration. The finely divided 
pulp for the filter which effectually 
particles of insoluble matter by 

acid liquids, finely shredded 


tly separated from each other 
structed apparatus known 
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as separators funnels (see Figs, 141 and 142), and after 


or separatory 
the liquids have separated into distinct layers “i reason of their 
different specific CSS atl aapeat the lower li 
it e pene in 


uid by carefully 
tube and allowing it to flow into a suit- 


DECANTATION. 


Decantation, or the of pouring a fluid gently from one 
vessel to another, is employed in phreieg more particularly in con- 
nection with the washing of precipitates ; sometimes it is resorted to 
for the separation of immiscible liquids, but separation in such a 
case can never be #0 complete ax by the method explained above, 
All precipitates when freshly obtained by double decomposition of 
two soluble substances, are more or less contaminated with # solution 
of the other new: 
of washii ich 


removed before the precipitate can be dried thorough washing 
of precipitates is a very important operation, ay be performed 
by continued treatment with water on h strai 

by allowing the liquid in which the 

completely in suitable vessels, decanti 

adding successive portions of fresh wate! 

each settlement ; it is essential that the 

be well mixed by stirring or agitation af 
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‘The decantation of a fluid is not always so simple an ss 
it may seem ; the shape and size of the vessel from which the liquid 
is to be poured, the nature of the liquid and the ests oi ich it 
fills the vessel, all influence the flow of the liquid. the fluid 
to be decanted is water or an aqueous solution, and the vessel is not 
very large, either with or without a lip, the simplest plan is to transfer 
the liquid with the aid of a glass rod as shown in Fig. 143. 
guiding-rod prevents the splitting of the current of the Ee pie to 
which is due the well-known phenomenon of liquids runnin, on 
the sides of the vessel from which they are poured, When the vessel 
from which the liquid is to be poured is too large or too full of liquid 
to admit of decantation with the aid of a glass rod, the liquid may 
be made to flow ina somewhat contracted but solid stream by greasing 
the rim of the vessel with a little resin cerate, which prevents adhe- 
sion of the liquid to the glass and enables the force of cohesion to 
keep the particles of liquid united ; Fig. 144 illustrates the operation, 


pressure, until the liquid 
b, or until it rises in the 
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receiving vessel to the level of the liquid in the vessel from which it 
flows. A plain rubber tube may often be used with advantage as a 


Fia. 145, Fra. 146. 


Plain siphon. Glass siphon with lateral suction tube. 


siphon, remembering that the end of the tubing out of the liquid 
should always reach lower than that in the liquid, so as to insure a 
continuous flow. 


OLARIFIOATION. 


Clarification is a process of separation designed to render cloudy 
or turbid liquids transparent by means other than those thus far con- 
sidered ; it is generally effected through the agency of heat ; in every 
instance, however, the separated disturbing element must subse- 
quently be removed by filtration or decantation, The viscid character 
of some liquids renders the various methods of filtration impracti- 
cable ; whereas the mere application of heat, by increasing their 
fluidity, enables the suspended particles of solid matter to separate 
spontaneously, some rising to the surface while others sink to the 
bottom ; if the liquid be allowed to remain at perfect rest while 
separation is going on, the lighter particles will form a layer, which 
can often be completely removed with the aid of a skimmer, while 
the heavy sedimentary matter is readily retained on a cloth strainer. 
Honey and balsam of fir may be treated in this manner. Satine 
solutions concentrated for the purpose of crystallization are fre- 
quently contaminated with dust and other foreign matter which 
passes freely through cloth and paper filters ; they may be readily 
clarified by adding paper pulp (see page 158), which effectually re- 
moves the fine particles of dirt from the boiling liquid, by enveloping 
them in its own fibre and retaining them on the strainer. 

Other substances added to turbid liquids in order to effect clarifi- 
cation are egg-albumen, gelatin, and milk. White of egg, or albu- 
men, possesses the property of coagulating or solidifying when heated 
to about 80° C, (176° F.), therefore when it is added to liquids and 
then heated, any solid matter impairing the transparency of the liquids 

ot 
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y it. When the turbi 
is due to tannin, gelatin is generally preferred as a 
it is used like albumen, and forms insoluble tannate gelatin, or 
leather. Milk is especially adapted to clarifying acid liquids, as the 
casein of the milk is coagulated by the acid, and thus the impurities 
are removed by becoming enveloped in the lum, 

Clarification of liquids may also be eff by subsidence and 
fermentation ; the former is often apnues to fixed oils, which are 
allowed to remain undisturbed in tightly closed containers for some 
time, so that albuminous matter derived from the seed may gradu- 
ally separate and settle to the bottom, Fruit juices, as a rale, con- 
tain certain principles which tend to render them cloudy and 
unsightly, but which can be removed by fermentation at a moderate 
temperature, about 20° C. (68° F.); the matter thus rated set- 
tles to the bottom and the clear 
of a siphon or otherwise. 


DECOLORATION. 


Decoloration, as the name indicates, is a process for the removal 
of color from liquids, and is practised on a large seale in sugar 
refineries, For pharmaceutical purposes it is chiefly confined to 
solutions of organic acids, alkaloids, and neutral principles. The 
most effective deeolorizing agent is animal charcoal, made either 
from hone or blood; ordinary bone-black reqnires purification by 
means of hot hydrochloric acid, whereby certain lime-salts are 
removed. Animal charcoal is preferably used in a granular condi- 
tion, and its utility as a depolonleae depends upon its porosity ; 
unfortunately, charcoal absorbs also other matters held in solution 
besides color, and this may occasion loss of valuable constituents 
unless the charcoal is subsequently washed with fresh menstraum. 
‘The usual method of employing animal charcoal is either by digest- 
ing it with the liquid to be decclorized, ov by alla EeMRAIAEOAES 
percolate slowly Duauel a column of the charcoal; in the former 
case the liquid requires subsequent filtration, 


EXPRESSION. 


Expression is a process of separation which requires the exercise 
of more or less force, since it is employed in those eases where the 
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amount of liquid is small compared with the quantity of sol 

matter to be removed ; as, for instance, in the preparation of fruit 
juices, the expression of macerated drugs, or the recovery of men- 
struum that may have been retained by the mare in percolation 


Fw. 17. 





{ 
| 
| 





Tincture press (vertical), 


when water fails to force it through. For the purposes of the phar- 
macist, the tinctare press, Fig. 147, and the Ptacprine nes, Vig. 
148, will be found very serviceable; in the former the substance to 
be expressed, having been put into a suitable canvas or press-cloth 


Fre, 148, 





Boterprise press (horizontal) 


hag, is placed on a perforated disk in a porcelain-lined iron cylinder, 
pressure being produced by means of a lever-serew bearing upon a 
plate on top of the bag. The expressed liquid flows out through 
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the lip attached to the cylinder. The Enterprise press is 
without the use of press-cloths, the material to he ex bei 
fed directly into the hopper communicating with a taped cylinder 
containing a large screw, the thread of wEiol prada iminishes 
in size toward the smaller end; the cylinder is provid with a 
forated ae in the bottom, and the material is ena by 
means of the tapering screw, which is turned with a crank, The 
dry residue is discharged through an opening in the small end of 
the cylinder, and the liquid expressed flows out through the per- 
forated plate. a 7 
Another method of separation is that effected by means of een- 
trifugal machines, which are extensively employed in manufactari 
establishments for washing 
Fig. 149, drying erystals as well as for 
the rapid withdrawal of moist- 
ure in the eee certain pre- 
cipitates and fabrics. The ap- 
paratus used consists of a metal 
drum or cylinder having « solid 
bottom but open at the top, and 
provided with perforated sides, 
which revolves on its own axis 
ide of a larger stationary 
ler supplied with a cover 


ecp out dust, and an outlet 


Fie. 150, 
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to the cylinder from below by means of steam power, ‘The 
‘of centrifugal Lay norpbox pare in the velocity with which 
ial to be centrifugalized is hurled around inst the 
the revolutions usually numbering as high as 2000 
even more per minute; the strong draft of air created 


Ha 


body pat in motion continues in a straight line 
h by some external force, and thus liquids 
from solids when a mixture of the two is 
perforated surface. In sugar refineries 


a 


Hf} 


sugar 
special use i 
be 


is made of porcelain; those in whieh motion is 
above are frequently provided with a cover for the 

ler, while in those operated from below a cover is fitted 
inder, In Figs, 149 and 150 are shown two styles 
machines. 


DIALYSIS. 


Dialysis is a eared of separation which differs entirely from 
those considered thus far, in not aiming at the removal of insoluble 
matter su) ina liquid, but at bringing about a separation 

vents and matter held by them in solution ; also baeveen 
different kinds of matter held in solution by the same solvent. It 
is a practical application of the principle of osmosis, and is due 
solely to surface action and the difference in diffusibility of various 
substances, The word dialysis is derived from the Greek dradieew, 
to part asunder, to lose one from another, and was applied by Prof. 
Graham, of England, to the method of separation devised by 
him in 1861. The process consists in placing a solution of the 
substances to be separated on a porous gant and suspending 
this in pure water; osmosis is established, and certain substances 
will pass through the ei piicaans into solution in the water, while 
others will remain on the diaphragm, the rapidity of diffusion being 
in proportion to the strength of the solution and increasing with the 
rise in temperature. Graham discovered that erystallizable sub- 
stances passed through the diaphragm freely, while amorphous 
bodies, such as gums, starch, gelatin, etc., either did not diffuse at 
all, or only very slowly; he applied the name crystalloid (resembling 
erystals) to all substances thus capable of diffusion through a 
septum, and the name colloid (resembling glue or jelly) to those 
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substances remaining on the diaphragm. All colloids are amor- 
phous or non-crystallizable, but all crystalloids are not necessarily: 
capable of crystallization, as, for instance, hydrochloric acid, the 
most highly diffusible body, and many others. By mea 
35 sugar can be readily separated from gum or starch, pepsia 
rom peptones, iron salts from iron oxide, ete, Thus the process 


& 


finds dialysis the only means for determining the presence of cer 
tain substances in complex vegetable solutions, as, for instance, 
arsenous acid, corrosive mercuric chloride, or potassium iodide in 
compound sarsaparilla mixtures and other proprietary medicines, 
where the dark color and complex nature of the solution preclude 
all ae methods eis iairles ts 

he apparatus u ‘or dialysis is of very simple construction, 
as shown in Figs. 151 and 132. Tt ame of A circular glass 


Fig. 151. Fig, 152. 





Gines dinlyaers, 


vessel, with flat bottom and of convenient size, also another smaller 
cireular but bottomless vessel of hard rubber or Rites, having a 
projecting rim, over which is stretched a piece of bladder, parch- 
ment, or parchment paper (sce page et The latter constitutes 
the dialyser proper, and into it is poured the solution to be dialysed, 
to the depth of about } or } inch, after which it is floated in dis- 
tilled water contained in the other larger vessel. In Fig. 152 the 
glass dialyser is provided at the top with a broad rim which rests 
upon the edge of the outer vessel, and thus serves as a cover to 
protect the water against dust, ete. In place of the foregoing eon- 
venient apparatus, an ordinary clean hog or beef bladder may be 
used; the same should be three-fourths filled with the solution, and 
then suspended in a large vessel of water. 

Diffusion in a dialyser will not take place unless the porous mem- 
brane or septum is in contact with water; and, moreover, its limit 
will be reached when the water on the outside becomes chau with 
such a quantity of erystalloids as to render the strength of the solu- 
tion identical with that in the dialyser ; hence it is necessary that the 
quantity of water in the outer vessel be much greater than that of 
the liquid in the dialyser, and that it be renewed from time to time. 
The erystalloids from a 10 per cent. solution of sugar, salt, or hydro- 
chlorie acid will readily diffuse through a septum if the Jatter is 
placed in contact with Water, but no diffusion whatever will take 
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place if the dialyser be floated in a 10 per cent. solution of the same 
substances. While the rate of diffusion varies greatly for different 
substances, it was found by Graham to be uniform for isomorphous 
»odies—that is, those having exactly the same crystalline form. 

The colloidal residue remaining on the diaphragm is termed the 
lialysate, while the solution of the crystalloids that have passed 
chrough the membrane is known as the diffusute. 


CHAPTER X. 
SEPARATION OF VOLATILE MATTER, 


ApVANTAGE may be taken of the volatility of some substances 
for the pu of separation, and by their vaporization either of the 
following objects may he attained : 

ay The separation of a volatile liquid from a solid, with a view to 
retain the solid substance, or of one liquid from another, to obtain 
the less volatile ; in such cases the process is termed eeaporation, 

2. When the separation of liquid and solid substances, by means 
of evaporation, is carried to complete dryness, the process is more 
particularly designated as desiccation or exsiceation. 

3. The separation of « volatile liquid from either a less volatile 
liquid or a solid, in order to obtain and preserve the volatilized liquid 
for future use ; the process is then known as distillation. 

4. The separation of a volatile solid from either a liquid or a solid 
which is more fixed, the object sought being the volatilized solid body ; 
this process is termed sublimation, 


EVAPORATION, 


Tn the practice of pharmacy evaporation is extensively resorted to 
for the concentration of vegetable and saline solutions, the latter with 
a special view to subsequent crystallization, and the laws which eon- 
trol the process should be well understood, Evaporation may be 
divided into‘four kinds, namely, evaporation over a naked fire, on 
a water-bath or steam-bath, in a vacuum apparatus, and spontaneous 
evaporation. Evaporation over a naked fire is effected by the direct 
radiation of heat from a fire, on the bottom of an uncovered dish or 

an, and is available when the substance in solution is not injured 

py direct heat or high tem it is usnally employed for the 
concentration of sal -ystallization, but only when the 
z hen evaporation at temperatures 

red, the low-temperature burner 

th advantage, by means of which 

be made to heat the bottom and 

t of the latter with the flame 


sath is the method most fre- 
be employed for rapid econcen- 
rature without the danger of 
h ‘Evaporation at temperatures 
weted on a water-bath, and is confined 
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to the surfitee of the liquid; this is the method chosen for the con- 
centration of vegetable and other solutions liable to Lage rey 
heat at or above that of boiling water and when more volatile sol- 
vents than water are present. Whenever a liquid is to be evapo- 
rated at a temperature below its boiling-point, rapidity of eyapo~ 
ration will depend npee the extent of surface ex) to the air, 
since the formation of yapor takes place only at the surface ; hence 
broad, shallow vessels are to be preferred. During the boiling of 
liquids the rate of evaporation depends (the source of heat being 
constant) entirely upon the extent of surface to which heat ix 
applied, since the more numerous the points of contact of the vessel 
with the source of heat the more rapid must be the formation of 
vapor, and ebullition is but the phenomenon of the rapid disen- 
gagement of vapor from the interior of a liquid. 

Evaporation in vacuo, being conducted under greatly reduced 
pressure, ix admirably adapted to the concentration of liquids hold- 
ing vegetable matter in solution, bat is employed only in large 
manufacturing establishments, owing to the complicated and expen- 
sive apparatus necessary for the operation; the process insures 
rapid evaporation at a low temperature, without the possibility of 
injury from contact with the air. In sugar refineries weak sac- 
charine solutions are rapidly concentrated in vacuum pans to avoid 
coloration and inversion of the sugar. For the preparation of fluid 
and solid extracts, evaporation in a vacuum apparatus offers advan- 
tages not obtainable by any other method, as a low temperature and 
complete exclusion of air insure the retention of soluble matter in 
its original form us extracted from the drag. The vacuum appa- 
ratus consists of an air-tight boiler connected with a ateaanbatl 
and an aimpump operated by machinery, for exhausting the air and 
vapor. - 

Spontaneous evaporation proceeds naturally, without the use of 
external force, and consists in allowing vaporization to take place 
at the ordinary temperature. It is due 
to diffusion of the vapor of the liquid Fig, 158. 
into the surrounding atmosphere, and 
its rapidity depends upon the dryness 
and temperature of the air; the most 
effectual means of promoting it, ther 
fore, is to allow a current of warm, 
air to pass over the surface of the e' 
rating liquid, as this will remove the 
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heat more uniformly over the bottom of the vessel teens 
flame from striking any particular point. As porcelain 
vessels are liable to crack when suddenly brought in contact with a 


Pre, 154. Fro, 155, 


O (> 


‘Straw ring for supporting dishes and flasks Grommets. 


cold surface after having been heated, it will prove economical to 


place them on straw rings or rubber grommets (see Figs. 154 and 
155) when hot ; these also serve admir- 
ably as supports to prevent tilting 
of round-bottom dishes and flasks, 
Grommets are casily made by form- 
ing rabber tubing into a circle and 
uniting the ends by means of a 
wooden plug; three short pieces of 
similar tubing of larger size are then 
placed one over the joint and the 
others at equal distances apart, which 
arrangement permits a circulation of 
air around the bottom of the vessel. 
Enamelled cast-iron dishes are exten- 
sively used, but, owing to the non- 
» and contraction 
pamel, the latter is 
apt to crack and chip off, unless heat 
be very carefully applied; the so- 
called “aguteware ” dishes are better, 
being made of sheet-i then 
enamelled. | 
tinned cop} 
while for Mt 
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seale by means of a mechanical stirrer operated by steam or water 


h, may con= 
by 2) inches wide and § inch thiek, 
with holes not less than 1 inch in 
n from movil 
mass, and insure the formation of currents o 
different sizes, ing at different rates of speed, whereby evapora- 
tion is greatly itated, 

Corrosive vapors are sometimes given off during the evaporation 
of acid liquids; to prevent these from contaminating the atmos- 
phere of the store or laboratory, and also to avoid saturating the air 
with moisture, evaporation may be conveniently conducted under a 
hood communicating with a flac. When evaporation is directed to 
be carried to a given weight, a tared dish must be used, the dish and 
contents being weighed from time to time until the desired weight has 
been reached. If evaporation is to be carried to a given volume, the 
simplest plan is to measure the desired volume of water into a dish 
standing on a level surface, then introduce into the centre of the liquid 
a thin stick of wood and mark the height to which the water reaches 
—the liquid to be reduced in volume must be evaporated in this sume 
dish until it stands at the point indicated by the notch on the stick. 


DESICCATION. 


Desievation, or exsiceation, a 
another method of evaporation, and 


Lining: 
‘ich may be heated to t , S| to the 
partment, which i i ; r 


closely fitting door, and an 
moisture. For temperatures 
(Fig. 158) may be employed. T 
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box through which heated air is constantly circulating, and which ts 
provided with a thermometer through an opening in the top, In 


Fig, 157. “Fig, 158, 





Hot-water drying oven, Motate drying oven, 


large manufacturing establishments desiccation is earried on in 
appropriate drying closets built of kiln-dried wood and heated by 
coils of steam pipe. 

‘The term exsiccation in pharmacy is usually reserved for a proo- 
ess of evaporation in which crystalline salts are first moderately 
heated to efflorescence, and then with constant stirring more strongly 
until all or most of the water of crystallization has been expelled 
and the powder has ceased losing weight, Dried alum, dried sul- 

phate of iron, and dried sul- 

Fo. 159, phate of copper are prepared by 

exsiceation, Exsiecated or anhy- 

drous salts may be restored to 

their original composition by sim- 
ple solution in water. 

Desiccator is the name applied 
to glass apparatus of varied con- 
struction, in which substances, 
after having been completely 
dried by heat, are allowed to cool 
in air which is kept entirely free 
from moisture by strong sul- 
phurie acid, fused calcium chlor- 
ide or freshly burned lime, p) 
in the lower eup of the apparatus, 
Sometimes the desiccator is also 
used to abstract moisture from material which, owing to its volatile 
nature, cannot be exposed to heat without loss or injury, and since 








Desicentor. 
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sulpburie acid and lime both have a er affinity for water, perfect 

barmieer ean thus be effected. aah presents fh of the 
is useful 9 which is indispensable in quan- 

oe ee eae 


INCINERATION, CALCINATION, AND TORREFACTION. 


Theineration, or reduction to ash, is a process of separation applied 
to vegetable matter, which consists in heating it to redness in open 
vessels, with full access of air, until all carbon has been consumed 
‘converted into carbon dioxide, 

__ Caleination differs from incineration chiefly in being applied to 
poral substances, which are heated to redness without fusion, for 
E of expelling some volatile constituent at a high heat, as 
th ic acid from magnesium and calcium carbonates in the 
pore of magnesia (calcined) and unslaked lime, or the nitric 
: mercuric and cupric nitrates in the preparation of the 
ive oxides. 

‘orrefuction, or roasting, is not so much a method of separation 
rr one which Panne Ro modify the eon one tances 
exposi to it to a point short of carbonization. 
Roasted ¢ coflee is pribably the most familiar example. Thirty or 
forty years ago physicians used rhubarb, dried, and roasted in very 

coarse , wi hus lost its cathartic properties, but ha 
weer, which had thus lost its cathartic properties, but had 

retained its astringency. 


DISTILLATION. 
Distillation differs from evaporation chiefly in the utilization of 


‘The rationale of the process of distillation 
follows: Heat is applied to « liq 
absorbed, which eauses the liquid to 
to that of vapor; the vapor en 
comes in contact with the cold 
side; immediately it begins to 
it to the cold suriace and the 
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F,), in addition to which it carries a latent heat of 550 degrees C. 
degrees F.); if steam is condensed and the distillate collected is to 

a temperature of 50° C. (122° F.), at least 600 degrees C. (1080 degrees 
F.) of heat must be given off or transferred to the water in the 
cooler. In other words, each liter of water converted into steam 
requires 6 liters of water at 0° C. (32° F.) to eonvert it back into 
water having a temperature of 50° C. (122° F.). 


Fro. 160. 


Simple distitlation from a flask, 


Alcoholic vapor requires only about one-half as much cold water 
for condensation as aqueous vapor, since its sensible. heat is 782° C, 
172.7° F.) and its latent heat only 215 degrees ©. (887 F) 
he sensible heat of the vapor of official diluted alcohol is 82° 
(179.6° F.), and its latent heat about 260 degrees ©, (468 degrees F.), 


Fig. 161. 


condensing purposes are not 
stained the ict 
as completely as possibl 
ee Te has been fre- 
distilled water that more 
water surrounding the con- 
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‘Tubulated retort and flask receiver. 


The tay form of distillatory Tape consists of a flask, or 


retort, in wi the liquid to be distill 


175 


is vaporized, and a receiver 


ich 
immersed in cold water, in which the vapor is condensed. When a 


flask is used, this is connected with the receiver by means of glass 


tubing, as shown in Fig. 160, while in the 
case of the retort connection is made either 
hy means of an adapter, see Fig. 161, or by 
inserting the beak of the retort directly into 
the receiver, as shown in Fig. 162. 

‘To cool the vapor still more thoroughly, 
the beak of the retort, or the tube connecting 
the flask with the receiver may be wrapped 
in part with cotton cloth upon which a 
constant stream of cold water is allowed to 
trickle, the water being prevented from run- 
ning into the receiver by suspending the end 
of the cloth in the receptacle for waste water, 
Tubulated retorts have almost entirely super- 
seded the plain variety, as they possess the 
advantage of being more easily filled and 
cleaned, and also admit of the introduction 


Fro, 163, 
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stand and capable of being set at any angle or height, by means of 
the clamp support, to suit the position of the flask or retort with 
which it is to be connected. 

In order to economize space on the laboratory table, the late Dr. 

Squibb devised an upright condenser, also made of glass, which can 
be attached, like the preceding one, to a stand; it is very effective, 
and differs from the Fiebig condenser in having the condensing tube 
doubled like a U, shown in Fig. 165. The outer lines represent 
the water-case tube, v v the vapor tube of U-shape with a small 
operning at the lower end, from which the condensed liquid escapes 
to = proper recipient, while any uncondensed vapor passes to the 
othe leg of the tube, is there condensed, and flows downward to the 
outlet. R is the tube supplying cold water to the lower end of the 
water case, which rises and finally flows out through E. 


Fie, 166. Fia. 167. 





Reflux condenser, Retlux condenser, 


Condensers intended for special purposes are often made of dif- 
ferent designs, the same principle, however, being applied in all, 
namely, to bring the vapor in contact with a cold surface, kept so 

Y za continuous supply of cold water. Thus the glass upright or 

reff wax condensers shown in Figs. 166 and 167 are intended to be 

use=<] in connection with a flask or an extraction apparatus for the 

Pu re pose of condensing the vapor of alcohol, chloroform, ether, and 

since ilar liquids, and allowing the condensed fluid to flow back into 

the= vessel from which the vapor issued. ‘The spherical condenser, 
2 
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Pig. 168, is usually made of brass, and occupying less spa 


by many to the upright condensers; it is int for the 


‘ig pre- 
game purposes as the latter. A sectional view, shown in Fig. 169, 


Fra, 168, Fia. 169. 
ad 


cul € 
Sphorical condenser. Spherical condenser, 
explains the construction ; the cold water enters at @, and filling the 
inner space is allowed to flow out at 6, while the vapor passes into 
the annular space surrounding the water reservoir, throngh the tube 


Fia, 170, Fre, 171. 
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to allow the to in case it should fail to be com 
‘yapor to escape pletely 


For condensation of vapor is effected in 
a metal cap tube bent in the form of a sina known 
as a condensing worm (see Fig. 170), inclosed in a metal or wooden 
case, which is kept supplied with a constant stream of cold water, 
On account of the difficulty encountered in cleaning the worm, other 
we ments have ie su; |, some ae pee pare extensively 
em in Europe. Fig. 171 represents 1 indorf condenser, 
in ee ie vapor is aie to Pn Treat three pers Mavs 
necting with a common outlet tube; by unscrewing the upper half 
Nes lobular pater into 
which the vapor first passes, 
all the balan be thoroughly 
cleansed. The Mitseherlich con- 
denser (Pig. 172) differs from 
others in i 
in contact ‘wi 


more rmipid condensation; us 
shown in the illustration, the 
condensing chamber consists 
of a somewhat tapering eylin- 
drical vessel, a, ending in a 
tube, the whole made of metal 
(preferably block-tin), and rest. 
ing on a support in a large 
metal or wooden case, 6; into 
this condenser is accurately 
fitted at the shoulder a similar 
metal eylinder, ¢, cone-shaped 
at the closed end. means 
of long funnel tubes cold water 
fs continually supplied at the 
bottom of the outer and inner 
eoolers, 6 and c, which rises as 
it becomes warmed, and flows 
wut at the top at d and d; the 
distillate flows off into a re- 
ceiver at f. In_ practice the 
Mitscherlich condenser has been found v 
inner cooler has been properly fitted 
no escape of vapor need be feared ; it 
cleaned, and the only apparent disadvant 
supply and waste. 

frequently happens, when dist 
that the liquid, although boiling at 
evolve vapor violently, the phenomenon 














180 GENERAL PHARMACY, 


to time, This outburst of accumulated 
and althou; 
to oecur ly in smooth glass vessels; it is 
8, a3 it may result in fracture of the vessel, or | 
liquid splashing upward into the Sorleniog tube. Bumpin, 
be due to unequal heating of the vessel, for if the flask or retort 
covered with a hood of paste-board or metal, so that the heat 
be equally diffused, it occurs but rarely and less violently. An- 
other remedy consists in introducing angular bodies into the liquid, 
such as pieces of pumice-stone or glass, or a long platinum spiral, 
which will afford a ready means of escape for the vapor from the 
bottom of the liquid. Prof. Proctor, of land, has as a 
very effectual remedy, to a slow current of air, rogen, or 
carbon dioxide through the hot liquid; for small operations this 
may be done by forcing a stream of air, by means of an Indin- 
rubber ball bellows, through a glass tube drawn out to # capillary 
tube and dipping to the bottom of the liquid, while heat is bei 
applied. Ebullition is said to go on smoothly so long as this ix 
continued, but bumping commences as soon as the supply of air 
ceases, Another plan which has been found yery satisfactory, 
especially in the process of distillation, is the suction of air through 
the retort by means of an aspirator attached to the receiver. 
For the recovery of alcohol from weak percolates in the coneentra- 
tion of vegetable solutions by distillation, special metallic stills have 
been devised. Those made of heavily tinned copper, of 1- to 5- 
gallon capacity, will be found most desirable for pharmacists. Pigs, 
173, 174, 175, and 177 represent different styles of pharmacentical 
stills in use at the present time. Beck’s pharmaceutical still (Fig. 
173) is one of the best stills made for the concentration of weal 
percolates and the recovery of alcohol, and is especially adapted for 
the work of the small manufacturer. It is simple in construction, 
efficient in condensing power, and easily cleaned. It is made of 
heavily tinned copper, and the evaporating pan has a capacity of 2 
gallons. The cold water, which is made to circulate freely between 
the double walls of the cone-shaped head, is supplied near the base on 
one side, at a, and discharged at the top on the other side, at 6. The 
i ide of the still-head, the distillate 
1 troughs, one above the other, whence it 
” uitlet, ¢, as shown in the sectional 
ser are securely clamped lossier 
im of the evaporating pan being 
; an air-tight joint is thus 
guarded against. A small 
the escape of steam, and if 
nto the bath when the still is 
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densed liquid into the evaporating dish is avoided, and thus the 
annoying feature of a single-gutter Acebeee overcome. 3. The 
capacity and style of the water-bath, which are such as to insure a 
supply of hot water or steam under and around the evaporati 
for many hours, since the escape of steam at the temperature em- 
ployed is quite moderate. The Beck still can be heated with either 
gus or oil, and if water attachments are not convenient, a barrel of 
cold water may be placed at some height above the still, from which 
the condenser can be supplied. > 
‘The special features of the Remington still (Fig. 174) are 
peculiar shape of the still-head and the construction of the 


Fro. 174. 


‘The Remington still. 


ing for the passage of the vapor is drawn pwe=—=—=" 
the centre as usual, by which arrangee——~ 


sents a multiple Liebig con- 
within a copper case that 
en them. Two ground- 
of juncture of the condenser 


hed to the 


(it is possible to feed 
in progress. 
easily operated. It 
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is made of tinned copper, and is provided with an upright column, B, 
sorewed to the top of the still, in which is placed a rod carrying a 
wries of perforated tin disks (see Fig. 176) intended to increase the 
alcoholic strength of the distillate by condensing the aqueous vapor, 
which then returns to the still, while the vapor of aleohol passes on 
to the condenser proper. ‘The vapor passes from the column through 
a short tube, ©, to the condenser, which consists of a 12-ounce co) 
per ean, D, containing a tube bent zigzag, and supplied with cold 
water by means of a funnel tube, E, reaching to the bottom of the 
can. The distillate is collected at the outlet, G, a continuation of 
the Zigzag condensing tube, while the waste-water flows out at F, 
which is connected with the sink by means of rubber tubing. 


Fia. 175. Fra, 176, 


‘The refrigeration of va) 
Water between the walls of ¢ 


) mand flows into 
the water-bath, which is kept filled to a unifo t by means of 
an overflow pipe, and thus the necessity of replenishing the boiler 
with cold water from time to time, in large operations, is obviated. 


The liquid to be distilled is heated in w broad, shallow. evapor 
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allowing the condenser to be used as a reflux condenser in the case 
of continuous percolation, as explained below. ‘The case enclosing 
the condensing cvil is made of copper, has a rounded bottom, and is 
closed at the top; cold water is supplied at the bottom at B by 
means of the rubber tube a, and is dis Farge atc, near the top, by 
means of a tube leading to the waste-pipe b. ‘The mall tube near n, 
Usually closed with a cork, is for the purpose of emptying the water 
without removing the tube a. The head of the still is provided 


with three short tubular openings, one for refilling the still when 


Fre. 178 


10> gallon copper still, with upright condenser. 


teqnired, another for inserting a thermometer, and the thind, shown 
in the cut, for carrying a safety tut or-pipe starts 
from the still-head and is connected w cting end « 
the block-tin condensing coil, near the upp of the tank, at % 
ie worm inside of the condenser tank form downward 
descent, and emenges at Fr, extendin o the joint, by 
Means of which it is connected wi leading to 
he receiving vessel. The hi 54 
means of a rubber washer 
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removed, after taking off the clamps, by attaching the tackle x to 
the top of the condenser and hoisting the whole upward. Steam is 
admitted to the jacket at M, and N is the exhaust pipe for the same, 


Fie. 179. 


ng end of the condensing 
- still at G, and terminates 
trap prevents any con- 

e still should the stopcock 
) pipe is to earry the con- 
the apparatus is used for 
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diagonally underneath the iron tank. The distillate is finally dis 
charged through the large spout which may be seen emerging from 
the valve box connected with the pump about the centre of the 
lower part of the figure. 





Fic. 180, 











Large Tacuum stil! and condensing tank 


The rarefaction of air in the apparatus is accomplished by: means 
of an exhaust pump situated under the condensin tank and. com- 
ing with the condensing tubes. 

When the still is to be operated, the pump is started, exhausting 
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the air from the still until the desired vacuum is reached, as indi- 

cated by the barometric attached to the wall between the still 

and the condensing tank, and connected with the still by means of a 

two-neck bottle and a block-tin pipe. A rubber hose dipping into 

is connected with the projecting 

stopeock in the tube 

the liquid is allowed to flow into the still 

" ire until it reaches the desired height in the still, 

the stopeock is [intone closed and so set that the sup- 

of liquid is automatically kept up in Ison in to its evapora- 

aim | to preserve, as far as possible, the original volume 

of the liquid in the still. By this arrangement large volumes’ of 

percolate can be concentrated in « comparatively short time, without 

Sere still apart or interfering in any way with the distilla- 

tion of the menstranm. Evaporation taking place at a low tempera- 

ture and with entire exclusion of air, no possible injury can occur to 
the constituents in solution. 

Fractional distillation is the name applied to a process intended 
to separate liquids of different boiling-points, and is often a valuable 
aid in determining the composition of a mixture or in the purification 
of certain hantialas Tt necessitates the introduction of an accurate 


nging the recei 
chloroform and alcohol may be obi 
ing the fractions at fixed tempera 
itself, more thorough separation 
During the ebullition of a pure 
will be indicated by the therm 
soluble liquids # gradual rise wi 
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‘vaporized, this rise being slow or rapid as either the more volaile 
Spe volatile eas cette Ifa pees , 
mixcible liquids be subjected to distillation, the temperature will io 
stationary during the ebullition of the more volatile liquid and sey 
begin to rise when the same has nearly all been vaporized. In 
cies almost perfect separation can particularly if the 
boiling-points of the liquids lie far apart. les: henzin and 
aleohol, or alcohol and oil of turpentine. Numerous coal-tar prod- 
ucts are obtained by fractional distillation, 7 z 

2 pea: concession is closely allied to fractional di 

cation 
by 

uw 


rocess of heating dry le or 
animal matter, in suitable cl vessels, until pies takes 
place, the volatile products being expelled and a fixed residue 
remaining. As the name indicates, the process involyes the destruc- 
tion of the original compound, whereby products of simpler com- 
position are obtained. In order to avoid oxidation, ructive 
distillation must be carried on in closed aj itis with entire 
exclusion of air, and as the heat necessary is in most cases far 
tor than that to which glass vessels could be reat exposed, 
in the iron 
retort is often a fused mass insoluble in water, which necessitates 
mechanical means for its removal. The products of destructive 
distillation, in their crude state, are usually accompanied by a 
peculiar smoky odor called empyreuma, said to be due to an oil 
developed during the process of decomposition ; this is subsequently 
removed by rectification. The most striking examples of destruc- 
tive distillation are the manufacture of acetic acid from wood and 
of illuminating-gas from coal. 


SUBLIMATION. 


Sublimation is the term applied to the process of vaporizing vola- 
tile solids and condensing vehi back into a solid; it must not 
he confound vith the term dry distillation, which is frequently 

uctive distillation, The product of sublima- 
nd may oecur in the form either of a 


iron retorts or cylinders are ecerer ‘The residue left 


of sublimation may be the purification 
volatile solid from less volatile or 
sulphur, camphor, naphtalene, and 
lection of volatile solids sessing, 

ol 
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The apparatus consists of a subliming vessel made of iron, glass, 
or earthenware, and a condenser adapted to the volatility of the 
product, the condensing surface being kept sufficiently near the 
source of heat to avoid cooling of the vapor before it reaches the 
condenser. If the temperature of the condenser is but little below 
that of the subliming vessel, the vapors of the volatilized substance 
will not condense until they strike the surface of the condenser, and 
will form in compact masses, frequently in crystalline condition ; 
as, for instance, arsenous acid, corrosive mercuric chloride, ammo- 
nium carbonate, and commercial sal-ammoniac. In order to obtain 
the sublimate in the form of powder, the air in the condenser 
must be decidedly cooler than the temperature at which the sub- 
stance volatilizes, because then the vapor will be immediately 
cooled and rapidly deposited in very small particles, as in the case 
of calomel, sulphur, and camphor when intended for subsequent 
compression. 

he process of sublimation is confined to the larger operations of 
manufacturing chemists, but can be demonstrated in a small way by 
placing a few grains of camphor or iodine in a long test-tube and 
then heating until all has been volatilized; in a few minutes the 
substance may be gathered in the form of very small crystals from 
the upper part of the tube. 


CHAPTER XI. 
CRYSTALLIZATION. 


Tue subject of crystallization, while a most important | 
mineralogy and chemical physics, is of less value in 
proper: but as the Pharmacopwia makes frequent use 
belonging to the study of crystallography, and as the p 
may have occasion to resort to crystallization for the pi 
determining the character and quality of substances, a shi 
is deemed desirable. 

Crystallization may be looked upon as another method | 
tion, as it is frequently employed for the purpose of 

impurities from crystalliz 

Fis. 181. stances. The term eryst 

b plied to solid inanimate | 
regular internal structure 
nite geometrical form, bot 
plane surfaces and havir 
of fixed and constant valt 
assumption of such distinc 
metrical forms occurs, a: 
during the change taking 
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Dimorphous or trimorphous (of two or three forms) indicates that 
the substance occurs in two or three distinct crystalline forms, as 
carbon, sulphur, etc. 

Tolgmorphow means of many forms. 

Isomorphous (of the same form) indicates that two or more sub- 
stances to which the term is applied crystallize in the same form ; 
thus the chlorides, iodides, and bromides of sodium and potassium 
are isomorphous. Isomorphous bodies are known to resemble each 
other also in chemical composition, and to permit of a ready inter- 
change of constituents, as in the case of the various alums. 

Cleavage is the tendency of most crystals to split in particular 
directions, affording usually even and frequently polished surfaces, the 
direction being always parallel with the planes of the axes, or with 
others diagonal to these. While some crystals cleave very easily, in 
others this tendency is scarcely discernible. 

Tabular crystals are such as crystallize in flat plates, as potassium 

chlorate, iodine, strontium iodide, ete. 

Laminar crystals are such as crystallize in thin plates, as acet- 
anilid, naphtol, calcium hypophosphite, ete. 

Acicular crystals are such as occur needle-shaped, as aloin, cin- 
chonidine sulphate, quinine salts, etc. 

Prismatic crystals are such as resemble a prism, being extended 
chiefly in the direction of the longest axis, as salicylic acid, san- 
tonin, cinchonine sulphate, ete. 

Orthometric refers to the measurement of the angles, and is used 
to signify that the three axes intersect each other at right angles. 

Clinometric refers to the intersection of the axes at oblique 
angles. 

Holohedtral, applied to crystalline forms, signifies that the full 
number of faces required by perfect symmetry are present. 

Hemihedral signifies that only one-half the number of faces re- 
quired by full symmetry are present. 

‘Crystals are formed according to fixed laws of Nature, and there 
car be no doubt that the force of cohesion plays an important part 
in their formation ; but no one knows how, nor why, the molecular 
particles of certain substances arrange themselves into symmetrical 
de posits, around a common ‘centre, in a manner to give rise to 

nu merous distinct and definite forms. 

The large variety of forms in which crystals appear depends en- 
tirely upon the number and length of the axes and their relative 
inclination—that is, the angles at which they intersect each other. 
AJ crystalline forms have been reduced by scientists to two main 
groups, the orthometrie and the clinometrie groups (see above), and 
these have again been subdivided into six systems: the orthometric 
group comprises the regular, quadratic, rhombic, and hexagonal sys- 
tems ; the clinometric group, the monoclinic and triclinic systems. 
As all crystals belong to one or the other of these systems, the salient 
features of each should be studied. 

1B 
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1, The Regular System, also known as the Monometric, Cubic, 
Octahedral, or Tessular System. 

Crystals of this system have three axes of equal length, which 
intersect each other at right angles, as shown in ee 182. 

The fundamental forms of this system are the cube and the octa- 
hedron (Figs. 183 and 184). 





Fie. 182. Fic. 183, 
a 
f 
b % a 
e 
c 
Axes of the regular system. ‘The cube. 


Alum, phosphorus, arsenic trioxide, diamonds, alkali iodid——- . 
chlorides, dhiorides, and cyanides, as well as many metals and tham—= 5y. 
sulphides, crystallize in this system. i 

2. The Quadratic System, also known as the Dimetric, Squam_ mre 
Prismatic, or Tetragonal System. 


Fro, 184, Fic, 185. 
a 
iy 
e a 
e 
v 
Regular octahedron. Axes of the quadratic system. 


Crystals of this system have three axes intersecting each other- zat 
right angles, two of which are of equal length and one either lon r 
or shorter than the other two; the two equal axes are cal <a 
secondary axes, while the third is termed the primary axis (#—<>e 
Fig. 185). 
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‘The fundamental forms of this system are the quadratic octa- 
hedron (also called square-based double pyramid) and the right- 
square prism (Figs. 186 and 187). The pyramids of this system 
have square bases, 


Fic. 186. Fig, 187. 





Quadratic octahedron. Right-square or quadratic prism. 


A. mong the modified forms are the truncated quadratie octahedron 
"i ge 188) and the quadratic pyramidal prism (Fig. 189). 


Fio. 188. 


a 


Truncated quadratic octahedron. Quadratic prism with pyramidal ends. 





Potassium ferrocyanide, calomel, nickel sulphate, boron, tin, 
tz mnic oxide, magnesium sulphate, zinc sulphate, ete., crystallize in 
ss system. 
3. The Rhombie System, also known as the Trimetric or Right 
Priamatic System. 
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Crystals of this system have three unequal axes intersecting each 
other at right angles, shown in Fig. 190. The fundamental form 
of this system is the rhombic octahedron 
or right rhombic double pyramid (see Fie. 191. 

Fig. 191). A moditied form is the rhom- 
bic six-sided prismatic pyramid (Fig. 


18 

otassium sulphateand nitrate, resorcin, 
zinc sulphate, citric acid, iodine, Rochelle 
salt, mercuric chloride, barium chloride, 


Fie. 190, 





Axes of the rhombic system. Rhombic octahedron. 


tartar emetic, codeine, salicylic acid, piperin, Epsom salt, sily— 
nitrate, ammonium sulphate, cream of tartar, etc., crystallize in tt-— 
state, 

4. The Hexagonal or Rhombohedral System. Crystals of th 
system have four axes three of which are of equal length and sm 


Fig, 192. Fie. 193. 





Rhombic prism, Axes of the hezagonal system. 


called secondary axes, whilst the fourth, known as the primar 
is either longer or shorter than the other three. The primar 
is at right angles to the plane of the secondary axes, which in 
each other at acute angles (see Fig. 193). 
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‘The fundamental form is the double six-sided pyramid (Fig. 194), 
The rhombohedron (Fig. 195) and the regular six-sided prism (Fig. 
196) are modifications of this system. 


Fra. 194. Fra, 195. 
Gisane userel pirat Rhombohedron. 


Sodium nitrate, camphor, graphite, ammonium chloride, ice, 
ealespar, thymol, metallic bismuth and antimony, arsenic, silicic 
acid, etc., crystallize in this system. 

5. The Monoclinic System, also known as the Monosymmetric, 
Clinorhombic, or Oblique Prismatic System. 

C*rystals of this system have three unequal axes, two being 
oblicyuely inclined to each other, the other axis forming right angles 
witlh these two (see Fig. 197). 


Fie. 196. . Fic. 197. Fie. 198. 





Six-sided prism. Axes of the monoclinic system. Monoclinic double pyramid. 


The fundamental forms of this system are the monoclinic double 
Bynmid or octahedron (Fig. 198), and the monoclinic prism (Fig. 
99). 7 
Ferrous sulphate, borax, lead acetate, cupric acctate, tartaric 
acid, potassium chlorate, and sodium acetate, sulphate, thiosulphate, 
Thosphate, and carbonate crystallize in this system. 
6. The Triclinie System, also known as the Asymmetric, Clino- 
thombohedral, or Doubly Oblique Prismatic System. 
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This is the least lar of all the systems, the crystals 
unequal axes, all hliguely: inclined to one another (see Fig. PrAtad 


Fie, 199. Fro, 200. 


weg Se A, 


Monoclinic prism. 


201) and the triclinic octah 
pric sulphate, potassiu 
ganous sulphate, ete., erysta 
system. 
The pyramidal form of crystals is 
found in all the systems above de- 


"Triclinte doudle pyramid, 


h r classification of a crystal 
mer the angles and subsequent 
nclinatio f the axes; the instrument 
miometer. 
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= 
of saline matter made with aid of heat is allowed to cool slowly, the 
water will gradually evaporate, and in some cases a part of it will 

unite intimately with the soluble substance to form crystals. Water 
which is thus appeapeisted) and which is essential sa Bh constitution 
of the crystals, 18 water of crystallization ; it varies greatly for 
di sul ranging from 5 to 60 per cent. of the weight of 
e ls. ‘stalline bodies in which this water is entirely absent 
are said to be anhydrous. Some silts combine with various 
tions of water of crystallization according to the temperature at w! 
erystallization takes » the crystals assuming different forms 
aceording to the amonnt of water taken up ; sodium carbonate, sodium 
and zine sulphate are examples of this class. 

Some crystals will part with a portion of their water of 
lization when ex) to the air, particularly if the latter is slightly 
warm ; they ually lose their transparency and the surface be- 
comes opaque from the separation of dry powder, This change is 

and is frequently observed in Epsom salt, sodium 

and borax. Other crystals are inclined to absorb moisture 

frorm the atmosphere, and in some instances to such an extent as even 

to liquefy ; the terms hygroscopicity and deliquescence are used to desig- 

nate: this iar ; the latter applying to the more aggravated 

form. i ite, zine chloride and iodide, potassium 

m bromide are examples of deliques- 

ls. Asa rule, crystals containing water of crystallization 

do ‘not absorb moisture from the air, although calcium chloride, 

potassium citrate, and sodium hypophosphite are marked exceptions, 

the water needed for crystallization, some is also at times 

ically retained within the crystal during the formation of the 

and ix violently expelled upon jee of heat ; such water 

=. sale seaeitial “Spl gman ‘tl Is er interstices " spaces 
erystal, and water of decrepitation, use it causes the 1 

tals to decropitate or crackle when heated, due to slight expe 

Caused Heit escape of aqueous vapor from a rental apace. It is 

3x, possible to ieyaralttan by a single operation all of the substance 

in solution—a portion will remain in solution in some of the 

‘YY ater, and this liquid constitutes the mother-liquor, which also retains 

the more soluble impurities. By further concentration the mother- 

aor may be made to yield additional crops of crystals. 

The time necessary to complete crystallization will vary with the 
*®zature of the dissolved body ; the end may be assumed to have been 
Peached when the solution attained the temperature of the sur- 
Pounding atmosphere, and the time for this must vary, since the dis- 
Solved body, by again taking on the solid form, is continually givin 
‘Sut latent to the surrounding solution, a1 us the aebulieth - 

is retarded. For small quantities and not very soluble substances 
‘ wenty-four to thirty-six hours should be allowed, while large yolumes 

‘of solution of readily soluble matter will require from three to six or 


eight days. 


Foereshan' 
lat ter, 
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Hie ear 


f 


to facilitate decantation of the mother-liquor ; wooden vats are 
extensively employed by manufacturing chemists, and in some cases 
these are lined with lead. For very small operations or por 
celain dishes may be employed, but their smooth surface is not fayor- 
able to the deposit of crystals, : 
Crystallization is often facilitated by placing insoluble forei 

substances in the solution, which form starting-points or nuclei fo 
the process, and to which the crystallizing substance readily attaches 
itself; pieces of string, wire, wood, ete., may be used for the pur- 
pose. Sugar is thus crystallized in the form of rock-eandy, 
stretching strings transversely across the boxes and tubs into which 


upon their surface, it is possible to p 
srystals, for specimen purposes, by suspending a crystal in a 
rated solution of own constituent matter. is i 
crystal. Isomorphous erystals are cay 
solution ; hence if a erystal of potassium 
f ferric alum or chrome alum, the 
lete envel- 





CHAPTER XII. 


CLASSIFICATION OF THE NATURAL PRODUCTS USED IN 
PHARMACY. 


Puants, either spontaneously or after subjection to various 

processes, yield certain vegetable substances which are extensively 

employed in pharmacy, and which, owing to their different charac- 
teristics as to composition, solubility, etc., have been divided into 
distinct classes, thus: gums, resins, oleoresins, gum-resins, balsams, 
fats, volatile oils, ete. Unfortunately the names which from long 
usage have been applied to some drugs are not in all cases indica- 
tive of their nature ; hence a knowledge of the characteristic proper- 
ties of each class of plant products is essential to guard against 
errors in nomenclature, which are of daily occurrence in commercial 
transactions; for instance, the names balsam of fir and balsam 
copai&a are applied to substances belonging to the class of oleo- 
reins, and not containing any of the principles which characterize 
the balsams; gum guaiac and gum mastiche are true resins; gum 
benzeoin belongs to the class of balsams; and gum opium is an in- 
spissazated juice of complex composition. None of the ‘oir last-hamed 
substances possesses any of the properties of the gums. 

‘True gums are amorphous exudations wholly soluble in cold 
water, which are not affected by iodine, but are precipitated by 
alco hol and solution of lead subacetate, the latter being a most deli- 
cate reagent for the presence of gums. Neutral or normal lead 
acetaate is readily miscible with solutions of the true gums, of which 
acacia may be taken as a type. A class of substances formerly 
called gums are now more appropriately known as mucilages, because 
they differ in several respects from true gums; they are not com- 
pletely soluble in water (cold or hot), but absorb the same, and in 
sone instances swell to a gelatinoid mass. Mucilages are frequently 
mi xed with starch, which is easily detected by the blue color pro- 
duced upon addition of iodine solution. ‘Tragacanth and the gummy 
crastituents of flaxseed, elm bark, quince seed, ete., belong to the 
classs of mucilages. 

Resins are secretory products, in some instances the result of 
0x ication of volatile oils, and are widely diffused in the vegetable 
kixagdom; they are wholly insoluble in water, except in the pres- 
ence of caustic alkalies, but are readily soluble in alcohol, ether, 
andi chloroform, and frequently in fixed and volatile oils. Resins 
are mostly solid and brittle at ordinary temperatures, generally 

201 


202 GENERAL PHARMACY. 


amorphous, readily fusible and inflammable, become 
electric by friction, decom, before volatilizing, and are 
tated from their solutions by water and acids. Pine resin, masti 
jalap resin, and guaiac resin are examples of this valuable class 
plant products. 
Oleoresins occupy a position intermediate between 
and volatile oils, and partake of the properties of both 
their existence confirms the view held as to the formation of so 
resins in plants, and their consistence varies with the relative ve 
portions of resin and volatile oil, Like the resins ‘ 
resins are insoluble in water, but soluble in aleohol an: they 
possess a marked odor, due to the volatile oil present, which 
ean be separated by distillation, leaving the resin as a solid residy 
White turpentine is an example of solid oleoresins, and copaiba o 
liquid oleoresins. 
Gum-resins exist in plants in the form of an adhesive mill 

juice composed of variable mixtures of resin and gum suspe 
in water; they are obtained as exudations, by wounding the 
or root of the plant and allowing the juice to on spontaneously, 
The proportion of gum and resin varies consi ly, not only for 
different gum-resins, but also for different samples of the 
um-resin, and those lots are most valuable which contain the 
largest amount of resin. The activity of the drug resides whol 
in the resin, and this fact is taken into consideration in the offici: 
formulus for the tinctures of asafetida and myrrh. A peculiarity 
of all gum-resins is that when properly triturated with water they 
yield milk-like mixtures, ernie emulsions, which fact is due to the 
suspension of very finely divided resin in the solution of fom 
these milk-like mixtures cannot be obtained if the commercial finely 
powdered gum-resins be triturated with water, but require the ase 
of the natural product in coarse powder, As prominent gum- 
resins, may be mentioned asafetida, myrrh, scammony, and ammo- 
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in en alcohol, with 
chloro- 


pan thus heated, undergo decom 


irritating vapors, Fixed oils usuall: 


temperature has fallen considerably below 0° C. (32° F.), 
ers it solid matter at 10° C. (50° F.). Like water, 
ex, congealing, and have been known to burst 
containing them. Fats are not inflammable, but will 
i less readily with the aid of a wick. Nearly all vege- 


aa! fats consist of a mixture of two or more fats, and 

to the air become oxidized, many of them gradually 

‘ eros odor, due to the liberation of odorous fatty 
ition is known as rancidity, and may be avoided by 


ry 
as 
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sively used for the expression of mustard, cottonseed, and linseed 
oils. The crushed material, after being heated Gihe| is placed 
in sacks or press-cloths between the series of plates, pressure. 
applied from below, the oil being collected in the large box om 
trough, and from there delivered into the receiving vessel, The, 
fexidie from certain seed expressions is used, under the name of oi!—_ 
cake, as food for cattle and hogs and for fertilizing purposes. 


Fie, 203, 


F fixed olla, 


1en heat is employed, although 
| to so as to render the oil more 
r flow. Expressed oils are 
impurities, such as mucilagi~ 

e removed by allowing the 

ff the clear liquid. Fre 
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filtration is em, for improving the of the 
it or flannel nes being best Bagel ite rom Wie 
oils Caracas Gis are either 
chloride, tannin, or alkali 
which 
are 


ited. 

extraction of fixed oils is conducted in specially constructed 
extractors, frequently so arranged that the solvent is made to act 
upon successive portions of crushed seed, the saturated solution of 
fat being then transferred to a suitable distilling apparatus, where 
the solvent is recovered, to be used again for subsequent operations. 
The solvents usually Calera are um benzin of low boiling- 
point and carbon disulphide ; the oil is obtained in r gone 

ion, and is free from many impurities often found in 


i jnently subj to a bleachi rocess, Which 
consists in treati ins oil with cram of by a dioxide potas 
Sat ek be atirl, Woe trdioges aatids prose priterabl, 

jof dl Is, the rogen dioxide process is preferal 
as itis least liable to injure ths oil, while the use of other bleaching 
mgrents necessitates repeated washing of the oil with water and even 
weak alkali solutions to remove acid oxidation products. 
The adulteration of fixed oils is effected by mixing the finer and 
more valuable oils with inferior and cheaper varieties, and as the 
orude methods of former ere are no longer practised, a better 
know! of the chemical vior of fats and fixed oils is neces 
sary at the present day, Cuustic and carbonated alkalies are prac- 
tically without effect upon fats and fixed oils in the cold unless fee 
acids, due to rancidity, be present; a more or less uniform mixture 
results, but no chemical change is produced. If boiled together 
with solutions of alkali hydroxide or carbonate, all fats and fixed 
oils used in pharmacy, with the exception of lanolin, wax, and sper- 
mraceti, readily undergo saponification and form water-soluble com~ 
pounds, known as soaps, glycerin being liberated at the same time. 
Drying oils may be distinguished from non- z oils by their 
behavior with sulphuric and nitrous acids, I Gm. of a fixed 
oil be mixed with 10 Ce. of concentrated sulphuric 
be developed varyin, nt 
always showin, the 
Oil increases 42 d 


the 


mass, while drying oils remain fluid 
although a few become somewhat 
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ould be abeole 


dehydrating agent for an 
carefully strained and then stirred until cool. If much water is 
nt in the lard, a dense liquid layer is likely to be formed in the 
Bodom of the dish if either of the three last-named salts be used, 
from which the lard ean be readily poured off. Dehydrated lard i 
now manufactured on a large seale, and may be purchased from the 
leading wholesale druggists at prices but little above the marke 

price of ordi wd 
Pure lard is liable to become rancid if kept for some time, 

rects its preservation by benzoinating. is 
ts of coarsely powdered benzoin, contained 
ours, in 100 parts of melted lard 
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to 10° C, (50° F,) it begins to it 
oil ix subject to citation with pela 
Morrhuwe, U. 8. 
m fires} 
exceedin, 
i ure, only slightl 
is obtained, omaning Gieee 
Tiled ‘veescls, and when cooled to 0° C, (32° Fy 
i pth oes to the fring cee and i 
an nines a nes strong 
probable dlternti 3 of cod-liver oil 
oils, for the presence of which the 
tests. > 


—The suet officially recog- 
al fat of the she Psi 


peels 
adaraatee! 


and recognized in the Pharmacopeia under the title Adeps 


Tanze Hydrosus. ; 
‘SSpermaceti (Cetaceum, U. 8. P.).—Spermaceti is obtained be eS 
of the 


_— presssion from the fatty secretion found in the cranial 
Before the animal is killed the fat is liquid, but after- 


sperm whale. 

Weamel to a yellow mass; by expression a yellow oil is ne 
| ROwed, residue is melted, washed with weak potassa solution 
| ine% water, and finally allowed to congeal. Spermnceti is apt to 

( E 1 Hobs 
bee=<ome yellowish and rancid from age and when exposed to air; it 

MerEts at about 50° ©, (122° F.). q 

Wax, White and Yellow (Cera Alb 


Ore Bey wax nwognized by the Pharr 
| timed used by them in the construction of th To obtain 
then expressed, 


thee wax, the honey is drained from the comb, 
melted in water, and, after the impurities have subsided, run into 
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moulds and cooled, ‘This constitutes ) a een 
wax is mide by « process of sun-bl jing, as 
is again solidified in the form of thin ribbons or bands 

it to flow over wet revolving cylinders; these bands are 

with water, and exposed to sunlight in the open air. After 

for some time the color disappears in spots and the wax is ag: 
melted, resolidified, and treated as 

until the wax is cony 


are occasionally mixed with it; they can be readily 
er Olen A le E: U.S. P.).— 
Almond Oil (Oleum Amy; xpressum, U.S. P. 
oil of almond ¢ eos er aba na ds oil of anno 
antities of the oil are obtained from the bitter 


obtained. The oil remains perfectly clear if cooled to —10° 
(14° F.), and does not congeal until a temperature of —20° 
(—4° FE.) is reached. It is oflen adulterated with the expressed off 
of apricot and ‘h kernels, and also other fixed oils, for which 
Pharmacopmia gives appropriate tests, F 

Castor O1 (Oleum RRigni, U.S. P.).—This oil is obtained 


expression from the seed of the paw popularly called 
D> 


man, » 

the finest quality being secured by cold expression. Te itees font 
other fixed oils in being soluble in all proportions of absolute aloohol 
and in 3 times its volume of a mixture of 19 volumes of official 
alcohol and 1 volume of water. stor oil is rarely adulterated, 

‘There are at present six mills in this country wl castor oil is 
expressed—one each in Jersey , N. J.; Kansas City, Mo. ; 
St. Louis, l., and Memphis, Tenn., and two in St. Louis, Mo. The 
seed, or castor-bean, a called, from which the oil is expressed, 
is produce of Illinois, Kansas, and Missouri, and in 
Oklah« i the chief supply of late years has come 
from Bri of the name castor oil is somewhat 
in doubt. ; introduced into the West Indies 
shortly af of this country, was mistaken by the 
Spaniards ont plant—the Vitex angus 
named by ch the English coined the word 

1 me to the oil, 
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ii Seminis, U. &. P.).—The official 
bl oil, for the crade siepouies sy 
Ee ee san the seed, has a brown color linseed~ 
ddor, and contains considerable quantities of albuminous matter, 
After the crude oil is treated with superheated steam, and 
filly well shaken with heated weak alkali solution. ‘The yield of 
vil fom cottonseed varies from 12.5 to 20 per cent. It 
whee ovoled to 0° or —5° C. (82° or 23° F.), and is instantly co! 
dork reddish-brown on contact with concentrated sulphuric acid ; it 
belongs to the drying oils, but shaken with nitric acid and water it 
jully forms a semisolid mass. The chief use of eotton- 
sal oll is a5 a substitute for more expensive fixed oils, as in the case 
of some of the official liniments, and ¢ is no doubt that it ix exten- 
sively employed as an adulterant for almond, olive, and other oils. 
Croton Oil seve Tiglii, U. 8. P.).—While fresh eroton oil 
jites from 50 to 60 times its weight of aleohol for solution, the 
ity increases materially with age. The oil does not congeal 
until cooled to —16° C. (3.2° F.). Although it belongs to the 
elise of non-drying oils, it remains liquid if vigorously shaken with 
fuming nitrie acid and water and then allowed to stand for 1 or 2 
pete this behavior distinguishes croton oil from other non-drying 
and serves to detect adulteration with. the latter. 
Linseed Oi (Oleum Lini, U. 5. P.).—Much of the linseed oil 
is expressed with the aid of heat, as thereby the yield is 


offorered 

incresised nearly 50 per cent. Like expressed oil of almond, linseed 

oil deses not congeal until cooled to —20° C.(—4° F.). It is solu- 

ble Hea an equal volume of official alcohol, but becomes turbid if the 
jon of aleohol is doubled. Linseed oil is one of the best 
oils known, The so-called boiled linseed oil of commerce 


to a whitish, 
il offered for 
sesame oil, 
‘Oil of Theobroma (Oleum Theobromat his oi 
better known as cacao butter, is tl 
(reRinary temperature. It is obt 


by express 


at 
tereaperature of the human bod. 
adizxpted for use as a yebicle in m: 
is subject to adulteration with 


[reyes of which can be det 
ngrestli int of the oi 


Volatile oils are mixtures 
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majority of the peculiar odors of plants are due. Although 
the attribute volatile i indicative merely of a physical property 
which most of these substances have in common, and in nowise 
refers to their source, the designation volatile oil has been restricted 
entirely to volatile products from the v beret ans In 
recent years the term has been made to include artificial substances 
identical with, or at least Soe related to, such natural plant: see 
ucts. Volatile oils do not all prefxist in the plant, some being 
the result of fermentative action between certain constituents of 
the plant in the presence of water, and others being produced by 
destructive distillation. Volatile oils may exist in evel of 
the plant from the root to the seed, and when sev oils are 
resent in different pacts of the same plant they will generally be 
und to differ in physical as well as chemical ies ; a8, for 
instance, the oils of orange obtained from the leaf, lower, and rind. 
Volatile oils usually occur in separate cells, as glands in the herba~ 
ceous portion and rinds of many fruits, or distributed throughout 
the interior tissue, or forming distinct oil tubes, as in the fruit of 
fennel, anise, ete. The odor of volatile oils, while in some instances 
due to their particular composition, in others appears to be due 
to atmospheric influences, since oil of turpentine and other oils 
when rectified in an atmosphere of carbon dioxide have been found 
devoid of all unpleasant odor, and yet, when again ex) to the 
air, they soon acquired their characteristic odor. With few excep- 
tions, volatile oils are lighter than water, and their solubility in 
water ig very variable ; their specific gravities at 25° C. (77° F.) 
range from 0.845 to 1.180. Absolutely pure volatile oils are color- 
leas, but the commercial varieties are frequently colored yellow, 
green, blue, red, and brown; the color in most instances disap) 
when the oil is brought into solution. Many volatile oils are com- 
Peay soluble in glacial acetic acid, and all are soluble in aleohol, 
ut in proportions varying from less than an equal volume to ten 
or more, They have but few properties in common with fixed 
oils, but like these are soluble in ether, chloroform, and carbon 
disulphide, Fre 
soluble in ben 
property, | 
same, WI ng paper they cause a stain some- 
what rese 4 ut which is dissipated upon the 
application of h Juced by old or partly resinified 
volatile removed by heat, but can be 
i in of fixed oils by its shining, 
y Ba plete ay a ns aid 
rom fixed oils being devoid of lustre 
Vola fle oils are inflammable, and burn 


rancid in the 
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Owing to the changes which volatile oils un through 

re to light and air, they should be preserved in well-stoy 
b in a dark place; amber- or yellow-colored glass ts best 
adapted for oil containers, as it intercepts the actinic rays of light, 
The addition of deodorized alcohol or Cologne spirit: will also 
preserve the fine aroma of such oils as lemon and orange, not more 
than 5 per cent, by volume being necessary. Resinified oils may 


| 


‘Nh 2 





te restored by redistillation with water or weak al 

siuall quantities, by Cuyier’s method, which cc | 

oil for fifteen or twenty minutes with a magn 

charcoal and a solution of borax, whereby the resinified portion is 
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united to the borax and the oil becomes limpid. The whitening of 
corks in bottles containing volatile oils is due to the presence of 
ozone produced by the gradual oxidation of the oil. 

en TERESI o aa ee om are sete are a 
oils, alcohol, and highly recti im ; frequently, 
higher-priced oils are mixed with cheaper and fennel Wized 
oils are easily detected by a permanent greasy stain upon ” 
and by a non-volatile residue when the suspected oil ite 
distillation, Alcohol may be tested for in several ways. the oil 
be shaken in a graduated tube with an equal volume of water or 
glycerin, and then allowed to stand at rest, any diminution in the 
volume of the oil would indicate alcohol, and approximately also 
the proportion present; if considerable aleohol be present, the char- 
acteristic Iambent blue flame of burning aleohol will be observed 
if a portion of the suspected oil is ignited in a dark room; fused 





are insoluble in volatile 
soft and even liquid, 
potassium acetate and 
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sulphuric acid added to volatile oils will gonerate acetic ether if 


be perce, which may be detected by its odor; and aniline 
ted is insoluble in pure volatile oils, but ‘colors these red in the 
presence of alcohol. Adulterations with rectified petroleum are 
often not easily detected, and may require « careful chemical exami~ 
nation ; for it, foe well as for the Seat jean Re Pharma- 
coponi: ribes appropriate tests under the of the respective 
oils Tikely to be thus contaminated. ei 
The usual method of obtaining volatile oils is by distillation. 
Tn some of the Asiatic countries, where the world’s supply of a few 
volatile oils is still obtained, rather crude methods prevail even at 
the present time. Thus the plan is followed of using wooden eyl- 
indrical stills provided with a perforated diaphragm or false bottom, 
as shown in Fig. 204, on which the oil-yielding material is placed, 
water being put into the boiler on which the still rests and direct 


Distillation of oll of eajuput in the Moluces Islands, 


heat applied until the water boils, and the boiling continued as long 
as the distillate shows the presence of volatile oil. As shown in the 
illustration, the vapors are condensed in the cup-shaped condenser 
above the still, and flow from there into a suitable receiver, made of 


moved when a sufficient quantity has collected 
seen the peculiar arrangement of a wooden sti 
for the distillation of oil of cassia cinnamon. ‘The still, as in the pre- 
ceding case, is proyided with a perforated bottom and rests upon an 
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al 


iron boiler placed directly over the firepot of a brick furnace. The 


distillate collects in a gutter near the bottom of the 





‘indrical 


con- 





= 
i 
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ure of oi} and water, is collected in suitable receivers, either in the 
form of Florentine flasks with a single outlet tabe near the bottom 
and reaching nearly to the top, as shown in Fig. 208, or of tall 

ay a long one near the bottom and a 


cylinders provided with two tui 


Stestero apparatas MF the ida tilation of ott of rome, 








short one near the top; as the distillate cools, it separates into two 
distinct layers, one consisting of pure oil and the other of water 





218 GENERAL PHARMACY, 


> 

Expression is particularly suited for those oils contained in the 

epidermal cells of the fruit, as in the natural order Aurantiaces, 

and yields oils of vi hes quality ; the oils of orange and lemon 

are very sensitive to heat; and hand-pressed oils always command 

a higher price on account of their delicate aroma. A special Pe 

ratus, known as éeuelle @ piquer (a pricki busines Fig. 212), 

is extensively employed in South~ 

ern France; it consists of a tin 

basin about 8 inches in diameter, 

studded with numerous (150) short, 

pointed brass needles, and provided 

with a hollow handle. The operator 

d holds the basin in one hand and 

Ui (41 ey with the other, while rotating the 

Y i4 fruit, he continually presses it against 

the needle-points, ais ruptaring the 

oil-cells and causing the oil to flow 

into the handle, whence it is trans- 

ferred to larger vessels and allowed 

to fins: from any fruit juice with 

which it has become contaminated, 

Another method of hand-pressing is 

practised in Italy, known as the 

Trek ng i Guinea "2 sponge method ; the rind of the fruit 

is separated from the pulp and cut 

into three or four strips, which are held over a sponge and expressed 

hy convex flexion, whereby the cells are burst and the oil is ejected, 

When the sponge has become saturated with oil it is expressed into 

an earthen vessel. The residual rind is frequently mixed with 

water and again expressed in linen sacks, to yield a lower grade 
of oil, 

The solvents employed for the extraction of volatile oils are 

troleam benzin, ether, carbon disulphide, acetone, ete., solution 

teicg effected in tightly closed apparatus by means of maceration 


and percolation, or camp extraction of the volatile oil the 


solvent is til ut temperatures not affecting the 

oil, and the ust then be further purified by rectification. 
«l is the possible extraction of 

such as resin, fat, ete., whieh 

it difficulty ; hence it is not em~ 


ed to the extraction of delicate 

e properly to the art of per- 

ch the odors are quite marked and 
3 is present in such small 
distillation, and in some 
‘omplete absorption of the 
ractised on a large seale in 





| 
| 
| 
| 
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France, where the process is known as ; bland, inodorous 
fats, su eps TEcastallaw; olive ofl: bones cli pag pore 
oil, pe for the purpose. the last three cases the flowers 

are left in contact with the oil in closed vessels for some time and 


to time as long as the fat continues to absorb the odor, 
i ted with the odor of the flowers, are final 


special cylinders, called crystallizers, whereby all trace of 
fat is removed. 
neumatic method consists in passing a current of air into a 
ith frosh flowers, whereby the air becomes laden with 
pens, and is then passed into another vessel containing fat in a 
state of division, so that intimate contact between the air and 
effected, and thus the odor is transferred to the fat. 
Very few volatile oils are of simple composition, and some are 
to contain even six or eight distinct bodies. While formerly 
many arbitrary and erroneous notions were entertained regarding 
the nature of volatile oils, much light has been shed upon their trae 
Foieord by Wallach and others during the past twenty or twenty- 
ve years. 
olatile oils may be conveniently divided into groups for the 
purpose of facilitating classification and better study of general 
ies. Thus, Group 1 comprises the simple hydrocarbon oils, 
ind to this ip the name terpenes is generally applied ; Group 2 
comprises oils composed of variable mixtures of hydrocarbons and 
their oxygen derivatives, a few of the oils even consisting entirely, 
or very nearly so, of such oxygen compounds; Group 3 embraces a 
1 number of oils characterized by the presence of sulphur deriy- 
atives ; Group 4 comprises the empyreumatic oils, or those obtained 
by destructive distillation, 

The chemical character and composition of volatile oils will be 
considered further on, when the student’s knowledge of chemistry 
will better fit him for a proper understanding of the subject. 

Group 1.—The hydrocarbon oils are the simplest volatile oils 
known, being composed of carbon and hydrogen only, and are de- 
rived mainly from the natural orders Conifers, Leguminose, and 
Piperacew, They are divided into hemiterpenes, terpenes, sesquti- 
terpenes, diterpenes, etc. Some of theseare frequently found present 
also in members of the other groups, The terpenes proper occur in 
five isomeric forms (having the same centesimal composition, but 
different egpentice), nown as pinene, dipentene, limonene, sylnestrene, 
and ‘ene ; of these, sometimes two or three are found asso- 
ated in the same oil. Asa class, the hydrocarbon oils are the least 
soluble in alcohol and water, and have specific gravities ranging 
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from 0.850 to 0.900, ‘They readily become resinified when exposed 
to the air, and when left in contact with alcohol and nitric acid 
gradually absorb water and yield erystallizable compounds. They 
react violently with iodine, and are converted into a hard resinous 
mass by nitric acid, 

‘The official members of this class are oil of copaiba, oil of eubeb, 
vil of erigeron, oil of juniper, and oil of turpentine. 

Group 2.—These oils, as stated above, contain oxygen compounds, 
and are composed of variable mixtures of pene and other bodies, 
such as alcohols, Leg tars ethers, acids, ketones, phenols, ete. 
which can be separated by fractional distillation. They are widely 
diffused in plants; the larger number are derived from the natural 
orders Umbellifere, Labiate, Lauracem, Myrtacow, and Composite, 
The majority of oils belonging to this group are soluble in an equal 
volume of aleohol or glacial acetic acid, and many are soluble in 
these two liquids in all proportions. They are far more soluble in 
water than are the simple terpenes, and hence are iter! used in the 
preparation of medicated waters. Decreased solubility in alcohol, 
or ina mixture of alcohol and water, is frequently made a test for 
adulteration with hydrocarbons and other oils. 

While nearly all the oils containing oxygen derivatives of the 
hydrocarbons are lighter than water, a few will sink when seed 
into water, the highest specific gravity for volatile oils being foond 
in this class, namely, 1.180 at 25° C. (77° F.) Some, owing to 
their peculiar chemical composition, form a solid mass when shaken 
with an equal volume of concentrated potassa or soda solution, while 
others show a similar reaction with sodium bisulphite. Upon ex- 
posure to low temperatures some of the oils of this class thie! 
and even congeal to a solid mass, which property is utilized as a test 
for their quality. The value of these oils lies, as a rule, in the 
oxygen compounds which they contain, and which are present in the 
different oils in proportions varying from 3 to 90 per cent. and over. 
By producing these synthetically, artificial oils, identical with the 
natural, haye been made, of which the official methyl salicylate or 
artificial oil of wintergreen (identical also with the natural oil of 
sweet birch) isan example. The Pharmacopmia recognizes a single 
concrete volatile oil—camphor—which has been appropriately placed 
among the oils of this group, since its chemical composition shows 
it to be a ketone. 

The off embers of 2 are the oils of anise, bergamot, 
betula, chenopodium, cinnamon, coriander, 
eucaly piu leoma, lavender flowers, lemon, 
orange ‘int, spearmint, nutmeg, pimenta, 
rose, ros , and thyme. 

Some oils in nature, but contain 
certain pri « of water, reget upon each 
other, causing th ff new compounds, one of which is 
a volatile oil ; suc ase with certain plants belonging to the 
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natural order Rosacee, suborder Amygdale. The name nitrogen- 
ated vils was formerly given to this class because in their formation 
they are always accompanied by a substance containing nitrogen, 
hydrocyanic acid, which is present in variable proportion and which 
gives to the oils their poisonous character. The only official oil 
belonging to this subclass is the oil of bitter almond, which is 
Prepared by mixing freshly powdered bitter almonds with the 
Tesidue left after expressing the fixed vil from bitter and sweet 
almonds, adding water, and distilling at a moderate heat. The 
specific gravity of the oil ranges from 1.045 to 1.060 at 25° C. 
(77° F.), and that of the purified oil is about 1.082. The oil is 
sometimes adulterated with nitrobenzene or artificial oil made from 
toluene. Bitter almonds, as well as peach and apricot seeds, contain 
both the albuminous ferment and the peculiar compound, amygdalin, 
necessary for the reaction; while swect almonds contain only the 
ferment, and hence will yield no volatile oil unless mixed with the 
bitter variety. The bulk of “oil of bitter almond ” is no doubt now 
obtained from apricot and peach seeds, The hydrocyanic acid 
Present in oil of bitter almond sometimes amounts to as much as 6 
or 7 per cent., and may be removed by shaking the oil with ferrous 
chloride and lime-water and then rectifying by distillation. Oil of. 
bitter almond is soluble in 300 parts of water and in all proportions 
of zalcohol. 3 
Group 3.—The oils belonging to this group, as in the preceding 
group, are the result of fermentative action, in which the living 
pie sat takes no part except to provide the necessary active principles 
for the subsequent reaction in the presence of water. Sulphur is 
present in the oils, combined with certain organic radicles, in the 
form of sulphide or sulphocyanate, Nearly all the oils of this class 
are obtained from members of the natural order Crucifene. The 
Pharmacopeia recognizes but one volatile oil containing sulphur, 
namely, the volatile oil of mustard, made from black mustard seed, 
pee has a specific gravity varying from 1.013 to 1.020 at 25° C. 
T7° HF). 
: Group 4.—Among the products of destructive distillation are 
certain volatile oils which are characterized by a peculiar tarry odor, 
aud acid reaction and a somewhat bitter taste, and known as empy- 
reumatic oils. They are lighter than water, and sparingly soluble 
in this liquid, but readily soluble in alcohol, Oil of cade and oil 
of tar are the only empyreumatic oils recognized in the Pharmaco- 
poeia; the former is obtained by the dry distillation of the wood 
of the prickly cedar (Juniperus oxycedrus) and the latter by dis- 
tillation of tar. 
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PRACTICAL PHARMACY. 


ical pharmacy involves both galenieal and 

extemporaneous ry, the former pertaining to the various 
preparations of tlrage, the later to the many operations of the dis- 
pensing counter. The different classes of plant products used in 
medicine, a8 well as the various methods of solution and separation, 
have been considered in previous chapters; the numerous prepara- 
tions of drugs will be treated after a plan which, for « number of 
years, has proved satisfactory to students, and although not based on 
astrictly symmetrical arrangement, is probubly in keeping with the 
advance made by them in other branches of study up to this point. 
The official preparations may be divided into those of a strictly 
tical character and those involving chemical action; the 

* class will be considered under the head of pharmaceutical 
chemistry, where the preparations of each element or compound will 


be q 

Mie alenteal preparations of the Pharmacopcia may be classified 
a follows: 1. Waters ; 2. Solutions or Liquors; 3. Decoctions and 
Tnfusions ; 4. Syrope 5. Mucilages, Honeys, i 
Blixirs; 7. Spirits ; 8. Tinctures ; 9. Wii 
Extmots ; 11. Extracts ; 
14. Emulsions; 15. Mixtures; 16. Pill 
tions; 18, Powders and ‘Triturations 
Salts; 20, Cerates and Ointments ; 21. 

positories. 


Disks, ete., may be looke 
chs of lozenges and studied in co 
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OrnciaL Warers Mave ny Tarorarixg Tin 
riko TALC, AND THEN Mixtne wre Coup 
Prerenine. 
Latin Name. English Name. 


Aqua Anisi Anise Water «2 + = 


Aqua Cinnamomi . . . . Ciunamon Water . « 
Aqua Fornicnli Fennel Water... 


Aqua Menthw Piperite . . Peppermint Water . 


As 
28 
2 
& 


Aqua Menthe Viridis - . Spearmint Water - 


re 


With the exception of camphor water, this whole class is 
by triturating the oil with about 8 times its weight of als 
after which os distilled A . faeryredo, idled wir Eee 
trituration ; the mixture is finally fi paper. 0 
trituration with an insoluble powder causes division of the oils into 
minute particles, in which condition they are more readily dissolved 
by water. In the case of camphor water, 8 Gm, of camphor are 
dissolved in 8 Ce. of alcohol, and then triturated with 15 Gm. of 
purified tale until the aleohol has evaporated, after which the prep- 
aration is finished like the others. It 1s important that the puri 
tale be not used in the form of an impalpable powder, as this is apt 
to pass through the filter and necessitate frequent refiltration, but a 
coarser powder, about No. 60, should be employed. Permission 
is also given in the Pharmacopeia to effect solution of the yola- 
tile oil by replacing the purified tale by pulped or shredded filter~ 
paper, or by the addition of oils to hot water and separation of the 
excess of the former after active agitation and subsequent cooling of 
the mixture, or by distillation of the drug or oil with water, 
shredded filter-paper is used, the best plan is to drop the oil upon 
the shredded paper, add this to the hot distilled water contained in a 
strong bottle or jug, and shake actively until the liquid is cold, after 
which a perfectly’ clear solution may be obtained by simple filtration, 
Tn the author's experience this method produces excellent results with 
little labor. The u for the purpose of facilitating solution: 
of the oil in the wate: be condemned as liable to cause trouble, 
become sour 


; ut 
xt a good medium: a eee 


impure from contamination with 
rbonate, at one time largely used, is 
soluble, and this fact often 

‘ cinnamon-water, whieh invari- 
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has a yellow color when made with this agent, and in the case 
of mixtures of medicated waters with lime-water, producing tar 


Oryictan WaTERS MADE ny Disrii.ation, 


Latin Name, English Name. ‘Strength. 
tlh Fortior . Flower Water, Saturated. 
Aqua Aurant Fens ‘ortior ones Canes jer Water, Suturat 


ee eee tees: ws Germano Wolee gaurd 


Aromatic waters made by distillation possess in many instances 
a more agreeable flavor than the aqueous solution of the correspond- 
ing volatile oils, which is probably due to the fact that, besides the 
volatile oil, other volatile compounds, such as acids or ethers, are 
present in the drug, and, passing over with the steam, remain dis- 
solved in the condensed water. In distilling aromatic waters over a 
naked fire care should be taken to prevent the material from being 
scorched, which can be obviated by placing the drug either upon a 
di or in a perforated vessel or wire cage, al then suspend- 
ing this in the water. A peculiar odor is observed in some waters 
immediately after they have been distilled and condensed in tin 
vessels, but not when glass vessels have been used; if the waters be 
ex to the air in loosely stoppered vessels for a few days, this 
still-odor disappears and the natural odor of the water becomes 
azpenok 


For the preparation of dist 
been put upon the market, whi 
it, to yield an exceptionally pure 
quantity than is usually expecte 
apparatus, which is illustrated in 
water still, and can be used any 
supply be available, 
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The tin-lined copper boiler has a capacity of 5 gallons, and from 
it 44 gallons of distilled water can be obtained i bont two anda 
half hours; this allows the first quart of distillate, carrying with it 


Pre, 213. 


A ie a tin-lined co r cls a porting the boller over the 
s-burne \ c ded to act as a flue to utilize the heat 
rom the ‘a screw corer remorable for filing or 
the bi © boiler to the condensing coll, rin the 

with an Inint for cold water 
An onthe fy \ ollng the Yapor-nipe with {ho con 
densing cot wnter, and x 16 the rocelving vessel. Is = 
t holes in the ring through whteh the 
naitig the condensing tank, & bem 
Woy In ty OTE CHE FREDUTIONR, aU 
Mis & gos cock for regulating We 


rers consuming jointly about 25 
ted heat being all utilized on the 
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bottom and sides of the boiler, which is surrounded by a galvanized 
iron jacket, as shown in the illustration. ‘The vapor-pipes passing 
from the boiler, and the condensing coil, are both heavily lined with 
pure block tin, thus avoiding contact of the water with any other 
metal, There is no pressure on any part of the apparatus, the vapor 
being condensed as fast as generated and the distillate passing 
rapidly into the receiving vessel. Larger sizes of the Curran water 
still are made for use with gas or coal, delivering, according to the 
manufacturers’ statements, which are guaranteed, from 4 to 10 
gallons of’ distilled water per hour. : 


CHAPTER XIV. 
THE OFFICIAL SOLUTIONS OR LIQUORS, 


‘Tr term Liquor as used in the U. 8, Pharmacopaia is ly 
applied to aqueous solutions of non-volatile substances, excep- 
tions are Liquor Ammonii Acetatis, completely volatilized by boiling; 
Liquor Antisepticus, 2 hydro-aleoholic solution of volatile substances ; 
Liquor Chlori Compositus, an aqueous solution of gaseous sub- 
stances, containing a small quantity of non-volatile matter; 
Liquor Formaldehydi, an aqueous solution of Snare 
Liquor Todi Compositus, from which all the iodine can be volatilized 
by boiling, and much of it at even lower temperature, In Europe 
the term ts indiscriminately applied to alcoholic, aqueous, and hydro- 
alcoholic solutions of acenlle and volatile inorganic and organic 
matter. Twenty-five liquors are officially recognized, and of these 
10 are made by simple solution of the medicinal agent in the et 


while 15 involve chemical action in their preparation, The offi 
staat may therefore be conveniently divided into. two groups, as 
fo 


lows: 
1, Simple Solutions.—The active ingredient is added directly to 
the water. 
Latin Name. English Name. 
Solution of Amen: [ Bincted Heaettorie Acid,  o) Gan 
i ‘di i r - 
Liquor Acidi Arsenoai (Rc 4 Dialed Water, aullelent to 
make 1000 Gm. 
Boric Acid, 20 Gm.; Benzoic Acid, 1 
ey Gm. 5 ato 1 Gm.; Bucal, 
Liquor Antisepticus . {Antiseptic Solu | 0.25Ce.; Oi 


it ty 
tion. 


i 
E 


2 
nl 


Oil of Gaultheria, 0.25 Ce. 
‘Thyme, 0.10 Ce.; Aleobol, 
Water, sufficient to make 1 
: ‘Solution of Arsen- ( Arsenous Iodide, 
Liquor Arseni et Hy- | - | Red Merenric Todid 

rargyri Iodidi . . ) ri n- | Distilled Water, sufficient to 

ovan'sSolution) | make 1 

Solution of Lime { Mumtes Cantalan about 0:17) per 
- Beery Solution of Lime | cent. of Calcium Hydroxide at 
Liquor Calon. . . - 1 “(rime Water), ] ©. (00° R.)) but the percentage 
orwases a8 Rte eee 
fa: m1 jueous lution, contai 
of Fe eon thn 7 peri bael i weigh 
absolute formaldehyde, 


30 


¢ Pe 


aE Fae 


Liquor Fi 


Liquor Todi 


pepo Potassium Todide, 


| Distilled Water, 
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Latin Name. English Name. 
‘ : Diluted Solution of 
Liquor Plumbi =| {ated Bolution of 
acetatis Dilutus . . (Lead Water) . 
Liquor, Polamii Hy- {Solution of Potse 
roxidi . . ss sium Hydroxide 


Solution of Sodi- 
um Hydroxide 


Solution of Sodi- 
um Arsenate 


Liquor Sodii Hydrox- 
5°] Sor ary 


Liquor Sodii Arvenatis { 


‘| 


231 

Composition. 
Solution of Lead Subacetate, 40 Gm. 
Distilled Water, 960 Gm. 


Pouwium Hydroxide (85 per cent. 
{ strength), 60 Gm. 
Distilled Water, 940 Gm. 
Sodium Hydroxide (90 per cent. 
{ strength, 56 Gm. 
Distilled Water, 944 Gm, 


Sodium Arenate (anhydrous), 1 Gm, 
Distilled Water, sufficient to 
make 100 Gm. 


2. Chemical Solutions.—The active ingredient is formed in the 
process of manufacture, as the result of chemical action. 


‘Latin Name. 


English Name. 
Solution of Ammo- 
nium Acetate 
(Spirit of Min- 
dererus) . . . 





| 


Chlori Compos- { Compound  Solu- 


Liquor 
it {tion of Chlorine 


Liquor Cresolis Com- 
positus. 


Compound Solu- 
tien of Cresol . 


{ 


Solution of Fe: 


Liquor Ferri Chloridi | "°¢hioride 


Liquor Ferri et Am- 
monii Acetatis 
(Mistura” Ferri et 
Ammonii Acetatis) 


Solution of Iron 
and Ammonium 
Acetate (Ba- 
sham's Mixture) 


| 


Solution of Ferric 
Liquor Ferri Subsul-}  Subsulphate 
phate ..... (Monsel’s Solu- 
tio) 2... 


Liquor Ferri Tersul- 
phatis 


Solution of Ferric 
Sulphate . 


{ 


Solution of Mer- 
curic Nitrate 





Process of Manufacture. 


Made by disolving 5 Gm. of ammo- 
nium carbonate in 100 Ce. of diluted 
acetic acid, Contains about 7 per 
cent. of ammonium acetate. 

Made by adding Hydrochloric Acid, 
18 Ce.diluted with Water, 20 Ce., to 
Potassium (Chlorate, granulated, 5 
Gm. contained in a flask, heating for 
2 or 3 minutes, and then adding two 
successive portions of 500 Ce. of 
distilled water. The solution, when 
freshly prepared, contains about 0.4 
per cent. of chlorine, with some 
oxides of chlorine and potawium 
chloride. 

Made by incorporating Cresol, 500 Gm., 
with a mixture of Potassium Hy- 
droxide, 80 Gm.,, dissolved in Water, 
50 Ces an ced Oil, 350 Gm. 
Finally, sufficient water is added to 
bring ‘the total weight up to 1000 
Gm. 

Made from iron wire, hydrochloric 
acid, and water, with the aid of nitric 
acid. Contains not less than 29 per 
cent. of anhydrous ferric chloride. 

Made by mixing tincture of ferric 

| chloride, solution of ammonium ace- 
tate, diluted acetic avid, aromatic 
elixir, glycerin, and water. 

Made by adding ferrous sulphate to a 
heated mixture of nitric and sul- 
phuric acids and water. Contains 
basic ferric sulphate corresponding 

| to not lew than 13.57 per cent. of 

| __ metallic iron. 

Made like the preceding solution, ex- 
cept that a larger proportion of mul 

huric acid ix used. Contains about 
Be her cent, of nofmal ferric: sul- 
phate. 

Made by dissolving red mereuric oxide 
ina mixture of nitric acid and water. 
Contains about 60 per cent. of mer 
curic nitrate. 
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Latin Name. English Name. 
Liquor Magnesii { Solutionof Magne- 
Gusts ).icn sos sium Citrate. 


Liquor Plumbi Sub- 


iquor. Subacetate( Gou- 


lard’s Extract) 
Solution of Potas- 
sium Arsenite 
(Fowler's Solu- 
tion) ..-. 


ox of Potas- 


{sic of Lead 


nor Potassii Citratis 
nat Potamii, | sium Citrate 
itratis) . 2 2. 


(Neutral Mix- 
ture) 


Solution of Chlo- 
rinated Soda 
Labarraque's 
stution) 


Compound  Solu- 
tion of Sodium 
Phosphate . . 


Liquor Sodii Phospha- 
ec 


{Solution of Zinc 


Liquor Zinci Chloridi \ Chloride 
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Process of Manufacture. 


Made by dissolvi jesium car 
bonate in a solution of citric acid ; 
then adding ayrup of citric acid and 
water, and finally potassium bicarbo- 


nate. Represents about about 6.25 Gm. 
of magnéaia in 360 Ce. 

Made by boiling lead oxide with a solu- 
tion of lead acetate. Should contain 
not lew than 25 per cent. of basic 
lead acetate. 

Made by dissolving arsenic trioxide and 
potassium bicarbonate in boiling 
water and adding compound tincture 
of lavender. 

( Always freshly made by mixing a solu- 
| tion of potassium bicarbonate with 
one of citric acid, and containing not 
leas than 8 per cent. of potassium 
citrate. 
" PMatle by adding a hot solution of 
| sodium carbonate to a solution of 
chlorinated lime. The chlorine com- 
pounds of sodium present should 
contain at least 24 per cent. of 
available chlorine. 

( Made by triturating sodium phosphate, 

| 1000 Gm., sodium nitrate, 40 Gm., 

and citric acid, 130 Gm., ether 

| until completely liquefied and thea 

| adding sufficient distilled water to 

| __ bring the volume up to 1000 Ce. 
Made by diwolving granulated zine 
in hydrochloric acid and water, and 
freeing the solution from iron by 
means of nitric acid and zinc car 
bonate. Contains about 50 per cent. 
of zinc chloride. 








CHAPTER XV. 


DECOCTIONS AND INFUSIONS. 
DECOCTIONS. 


Decoctions are aquevus solutions of the active principles of 
vegetable drugs, prepared at a boiling temperature. this process is 
obviously not adapted to drugs containing volatile principles, nor 
to those whose activity depends upon resinous constituents. Dru, 
of a very close texture, or the active virtues of which cannot be 
cihjuated below the temperature of boiling water, are best suited 
for the process of decoction, In former years decoctions were 
extensively employed, and frequently made by using a large quan- 
tity of water and boiling it down, in open vessels, to one-half, or 

even toa leas amount. This method offered no obvious advantage, 
andi, in fact, often proved decidedly disadvantageous on account of 
the deleterious effect upon the constituents of the drug from long 
ex poosure to air and heat. In this country, at least, decoctions have 
alxwrost entirely disappeared from the physician’s armamentarium, 
arn cd the pharmacist is but rarely called upon to prepare them, 

: Decoctions as well as infusions must always be prepared extem- 
po raneously, since they will readily deteriorate on account of the 
perishable matter in solution and the absence of alcohol or other 
preservative, 

The Pharmacopoeia gives the following general directions for 
preparing decoctions whenever a special strength is not indicated by 
thre physician: Put 50 Gm. of the substance, coarsely comminuted, 
im toa suitable vessel provided with a cover; pour upon it 1000 Ce. 
of cold water, cover well, and boil for fifteen minutes; then let it 
ecol to about 40° C. (104° F.), strain the liquid, and pass through 
the strainer enough cold water to make the product measure 
100 Ce. 

The use of cold water, to begin with, insures the complete 
extraction from the drug of all its soluble principles, by the gradu- 
ally heated water, the albuminous matter being subsequently coagu- 
lated as the heat is increased to near the boiling-point. If, on the 
other hand, the drug be at once immersed in boiling water, the 
albumen contained in cells would be coagulated, and thus seriously 
imterfere with the extraction of the other constituents. In prepar- 
ings compound decoctions, all the drugs may be added to the cold 
water, with the exception of those which, like senna, are injured by 
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long-continued heat, or which contain aromatic or other volatile 
principles ; such should be added when the decoction is ready to be 
removed from the fire or steam-bath, and allowed to ontil it 
is sufficiently cooled for straining. ‘The material should in all cases 
be cut or bruised, the gece of fineness depending upon the nature 
of the tissue, Woody rags may be reduced to a mod fine 
powder ; leaves, however, and other drugs consisting mainly of loose 
parenchyma, are better used in the form of a Tibderetaly coarse or 
very coarse powder, 

nless the liquid is to be soa boiled down, decoctions 
are best prepared in a vessel provided with a cover, which may be 
loosely put on until the boiling is completed, when the vessel should 
be well closed, particularly if additions have been made at the close 
of boiling. Porcelain is undoubtedly the best material for vessels 
used for preparing decoctions, since it is not acted upon by the 
varions vegetable principles ; for similar reasons, glass flasks will 
answer a useful purpose in making small quantities of these prepa 
rations. Asa rule, it is best to avoid metallic vessels, except wl 
made of block tin and used in connection with a steam bath. As 
many drugs contain tannin, vessels made of iron are not 
for Preparing their decoctions, and the usually ipecioe coveri 
of galvanized or tinned sheet iron renders yessels lined with sue! 
material but little better suited for this purpose, and still inferior to 
properly enamelled iron vessels. 


As a rule, decoctions should be allowed to cool below 40° C, 
(104° F.) before they are strained ; prveple which are soluble 
a 


only in hot water are then mostly precipitated, and removed without, 
in most cases, weakening the medicinal value of the preparations ; 
but, even with this precaution, the strained liquid may become 
unsightly in appearance through the further deposition, on cool- 
ing, of apotheme or matter soluble only in hot water, Tn such eases: 
the pharmacist should be guided by the directions of the 
peia or the intentions of the physician, and not sacrifice effect to 
elegance. 

In the Br Pharmacopeia, 13 decoctions are 
of which are directed to be made with distilled water, and 
majority of the formulas boiling is directed to be continued for only 


ten minu 
cts decoctions to be made of the 
itherwise specified, by adding the 
mixture for halfan hour ina 
and then expressing while warm. 
of althwa and of flaxseed, are 


an hour and subsequent gentle 
rly under the head waicbagee 
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Tnfusions are aqueous solutions of the soluble principles of ¥ 
table or animal di obtained by maceration or digestion in hot 
or cold water, and differ from deecoctions only in the lower de; 
of heat enya ia their preparation. This process is articdlanly 
suitable for substances containing volatile or other principles whi 
would be dissipated or injured by boiling. A convenient apparatus, 


Fig, 214, 


Squire's Infusion-pot, 


well adapted for making these preparations, is Squire's infusion-pot, 
Fig. 214. ‘This consists of the jar, a, with a projecting ledge near 
the top, which supports a strainer, 8 or Dp, containing the material 
to be exhausted; the jar is closed by a well-fitting cover, C. The 
advantages of this contrivance are that the material is exhausted by 
circulatory displacement—the liquid, as it becomes charged with the 
soluble ingredients, descending to the bottom, giving place to fresh 

rtions of less saturated menstraum—and that no further strain- 
ing will be required if cure has been taken to use not too fine a 
powder. 

Drags are best adapted for exhaustion with water when cut into 
thin slices by means of a suitable knife, so that they may easily be 

d by the liquid ; if cutting be inadmissible, they should be 

‘ised to a course powder, Ligneous drags, however, should be in 
a fine or moderately fine powder, which is best adapted also for most 
of those infusions which may be made by percolation. 

Wherever possible, infusions should be made in porcelain or por- 
celain-lined veswls, to avoid contact with metal. 

‘The U.S. Pharmacopeia has adopted t of ordering all 
infusions, unless otherwise directed by ian, with the 
exception of four specially enumerated, to b de of 1 part of 
material to 20 parts of infusion, according to the following direc- 
tions: “ An ordinary infusion, the strength of which is not Mirested 
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by the ician nor specified by the Pharmacopreia, shall be 
pared by the following formula: Take of the substance, tarsal 
comminuted, 60 Gm. ; Molliae rata 1000 Ce. ; water, a sufficient 
quantity to make 1000 Ce. t the substance into a suitable vessel 
provided with a cover, pour upon it the boiling water, cover the 
vessel tightly, and let it stand for one-half hour in a warm place. 
Then strain, and pass sufficient water through the strainer to make 
Seen nscale 2 a aime 

The Pharmacopeia omits to direct expression e 
after infusion, but it is evident that bulky herbs and flowers, whi 
are best adapted to this would retain a considerable propor~ 
tion of the liquid, which cannot be washed out simply by passing 
water through the strainer to make up the deficiency in volume, 

Both in the cases of decoctions and infusions the Pharmacopmia 
requires that, when made of energetic or powerful substances, the 
physician shall specify the desired strength. 

‘Three infusions are officially recoguiead in the Pharmacoperia— 
one prepared cold by percolation, and two by maceration with hot 
water ; the time directed for the latter method is specified. 

The strength of infusions of the German Pharmacopoia is 
double that of our own, but the general directions given for their 

reparation are nearly identical with the above, from which they 
Uifler only in that the mixture of drug and boiling water is heated 
for five minutes in a vapor-bath of boiling water, occasionally 
stirred, allowed to cool, and strained. 


Official Infusions. 
Mane 8Y PERCOLATION. 


Latin Name. English Name, Sethod of Preparation. 


Macerate 40 Gm. of wild cherry in No. 
30 ponder with OC. of wate: oe 
me hour, pac 8 percolator 
Tafosum Pruni Virgin. { Infudon of Witi| und slowly pass water ‘the 
i Ch imag collecting the percolate in. a 
ttle containing of glyoe 

until the total Folume of infusion 

tmeasures 1000 Co. 


Tf carefully made, infusion of wild-cherry bark is an efficient 
preparation, cc r ic acid and volatile oil gener- 
ated by pro The glycerin improves the 

is not sufficient to preserve the 
water should never be used for 
ents the reaction desired between 


certain 
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Mave sy Hor Maceration. 


Latin Name. English Name. Method of Preparation. 


Upon 15 Gm. of digitalis pour 600 Ce. 
‘of boiling water and let it macerate 
; “ia ina covered vewel for 1 hour. Then 
setae [infusion Digi- strain and to the liquid ac 
Infusum Digitalis. . {/"igliss |.” | of alcohol and 160 Ce. of cinnamon 
water, and pass enough cold water 
through the residue to make the 
liquid measure 1000 Ce. 
{ Pour 800 Co. of boiling water upon 60 
Gm, of senna, 120 Gm, of man 
and 20 Gin. of bruised fennel and 
macerate in a covered vereel for 
Infuxum Senne Com- ee iat { abour. Exprew, and in thestrained 
tums. ee infuxion diwolve 120 Gm. of magne- 
~ (Black Draught) | cium sulphate. Again strain and 
ye enough cold water through the 
iret residue to make the liquid 
mensure 1000 Ce. 








Infusion of digitalis is pleasantly flavored with cinnamon water, 
and contains 10 per cent. by volume of alcohol ; hence it will k 
for a day or two, particularly in a cool place. It should be made 
fresh whenever prescribed, unless in frequent demand, as in hospitals, 
when daily freah preparation may suffice. 


CHAPTER XVI. 
SYRUPS. 


Tw pharmacy the term syrup is applied to concentrated solutions 
of sugar, the solvent being either water or an aqueous, acetous, or 
hydro-aleoholic solution of some medicinal or aromatic principle. 

he Pharmacoperia applies the name syrupus or syrup to a nearly 
saturated solution of sugar in water; in practice this solution is 
usually termed simple syrup as a mark of distinction. Syrups are an 
old and favorite form of administering medicines, purtly on account 
of the sweet taste, and partly because sugar is used ds a preservative 
for otherwise unstable vegetable solutions, in place of alcohol, which 
is often contraindicated in disease. The sugar used in naeking 

rups should be of the best quality obtainable, as ie it depen 


e character and stability of the finished syrup. The Pharmacopeeia 
describes sugar as occurring in white, hard, crystalline granules, of 


purely sweet taste, which corresponds to the best commercial yarie- 
ties known as granulated and cut-loaf sugar; in order to overcome 
the yellowish cast of sugar, refiners frequently add ultramarine, 
Prussian blue, ete, which will pass to some extent even through 
paper filters and finally deposit in the syrup containers. 

Sugar is soluble in half its weight of water at 15° C. (69° F} 
and a saturated solution thus prepared has the specifie gravity 
1,345; it is also soluble in 175 times its weight of official aleohol. 
Large quantit issolved in water very materially increase 

et which must always be borne in mind 
yrups ; practically, two-thirds of the weight of 
k in fluid measure, or, in other words, 750 Gm. 
ater will increase the bulk of the liquid 
rtion of sugar fo menstraum 
depends the stability of the syrup. 
aintity, it will not efficiently 
, and the latter would 
and, if too much sugar be dis 
will erystallize after cooling 
eparate in like manner, thus 
in it should be and subject to 
it quantity of sugar 
nenstruum, less sugar will be 
se of pure water as shown by 
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the following table, but at the same time less sugar is required to 
acAMMADIEp apices forthe preservative propertieg of: tho alcahils 

SoLumurry or Casesvoan mx Mixrunes oy Arcouon ann WatER. 
(According to Schufeldt.) 
‘of Alcohol in the of Sugar of 
Sn eed year 
a a 530 1958 


Boo 


SSSSESSRSRES | 


ARESESE= 


EASE 


96.75 


character of the eee 

ticularly with acid liq: 

bling ntation ; moreover, 

the use of hea: i a part of the 
" 1 solution 


featur rican 
pharma si directin, 


the use of is claim 


‘The process of co 
in the Pharmacopeeia 
the syrup is to be prepared wi 
‘care in its management so as to i 


percolate, A cylindrical, slightly 
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the li 
sugar in 
tapping 
filter 


ments or a | 


ing-point is n 


in the eas 
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parcelitie it 
i 


eat 


too rapid! 
pereslator until 
s to close the 


fuiltate 


re to be made with heat, the 
ved ina porcelain-lined or well- 
rect fire or on a steam-bath until 
trained and water added to make 
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are no recognized in the U.S. Pharmacopeia, 

aay bere by ring the fruit and setting it aside 

uta moderste temperature, 20° to 25° C, (68°-77° F.), for several 
the purpose of destroying certain undesi 


t oe 
soluti tpn nae Id also the filtered 

ion ‘ium ate shou! ve the 

aK macioeat p! 
he fermentation of fruit juices is usually conducted in casks or 
Seam rea tegen 
pxide gas general luring ¢ w 
lowed to pass by ethan glass abe throug water con= 
small eee the end of ie datig lanai ae tre 
f erpnee cease to escape thro e water, E; oe 
sh the addition of a small agenlty of sugar (2 pes cont, 
the weight of the frnit) hastens fermentation, preserves the color, 
facilitates meron filtration of the juice. 

After removal of the in the pulp is expressed and the juice 


ipl 
i 


He 


BRE 


allowed to subside in well-closed vessels, in a cool place, for two or 
three days until clear; the supernatant liquid must be carefully 
decanted or withdrawn and passed through a previously wetted paper 
filter. to the extent of 6 pounds to every 4 pounds of filtered 


juice should be added to the filtrate without delay and dissolved by 

stirring before the mixture ix heated to boiling; any albuminous 

matter remaining in the juice is coagulated by heating and removed 

straining. The mixture of filtered juice and su; 
boiled for any length of time, but the heat should be 
withdrawn when the a to boil quietly after the first froth- 
uid. 
is process is applicable alike to the syrups of blackberries, 
raspberries, and strawberries, 

ition. —Syrups are best preserved in Ca pee filled 

hottles, in a cool place, and will keep unaltered for a long time if 

perly prepared ; the addition of preservatives, such as salicylic or 

tats aid, calcium sulphite, ether, ete., is Uaeca and, in fact, 

ionable, and such syrups as cannot be kept with ordinary care 

should be made in small quantity only, It is well known that 

syrups containing acids gradually show a change in the sugar from 
cat to inverted sugar, and it has been shown in an interestin; 

was of experiments with the official syrups, by Woltersdorf at 

Richtmarn, 1900, that the inversion is in direct proportion to the 

tomperature to which the syrup is exposed ; also that mineral acids 

cause inversion than organic acids, and that the presence of 

peutral salts in the syrup has the tendency to retard the inverting 

action of the acid. ‘Air and heat are far more detrimental to the 

6 
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stability of solutions than diffused light; but direct Hight 
should always be avoided on account of the heat transmitted by the 
sun’s rays. When syrups have undergone fermentation they are no 
Anger fit for use, and even if the attempt be made to restore them 
by boiling, they are likely soon to spoil Senin, owing to the decreased 
proportion of sugar left in solution; the and safest plan is to 
throw them Ske Finished syrups should always be put into per- 
feetly clean and dry bottles (if made by be te until they have 
beeome cold), so as to avoid dilution and possible contamination with 
fermentation germs, which are likely to lark in Hale ha tS apin 
bottles, Bottles from whieh syrups ave beta be 
thoroughly washed with weak age and with water, and 
then ae pee vate! sari ca ( ha 

All syrups, whether made by cold or hot process (ex: 
colation), aap straining ee flannel previoush; poktsoel cas 
expressed to remoye particles of dust and dirt; and in the case of 
colorless or Le oolered syrups, their appearance will be ly 
aurproves by filtering them, under cover, through paper or a p 
of cotton. 


AtrnanericAn List or OrFiclAL Synurs 
Proportion of Ingredients. 

Sugar, 800 
450 Ce, or 

Ce. 
Ce, ; Syrup sufficient to make L000 
Atsolute Hydriodic Acid, 1 per eent., 
and pre 


rupus Acidi Hydri- {Syrup of Hydrl- | held’ in solution i 
Dobie ns Naa Acd s |) aerate noaies 


Syrupus Amygdalie Syrup of Almond 


Sympus Aurantii Syrup of Orange { ‘Citric Acid, 5 Gang 
Water sufficient to mal 
Syrupus Aurantii Flo (Syrup of Onunge J Sugar $50 Gms Omnge Flower Water 
rum a Flowers . . . 1, sufficient to make 1000 Ce. 


‘To n solution of Calei 
iat prepared from Calcium Carb: 


s nate, 2 Gm.; Lactic Acid, 60 Ce; 
Syrapus C ™m | Phosphoric Acid, 36 Ce.; and Water, 
Phoephatis 5 | 300 Ce, are added Onmue Flower 
Water, 50 Ce.; Sagar, 725 Gm, and 
Water sufficient to make 1000 Ce, 


fest ; ime, 85 Gm; 850 Gm.; Water 
brenpre Calla. + +. suflcient to make 1000 Ce. 





pieces? 
bet 


a 
ES 


ad to bring the 
cash finished product up to 1000 Gin, 
wach veld tbe ET of the Phosphates of Lron, 
hime et ine, and Strychning, 1 volume; 
Phosphatum . . ini wo NOLEN , 


ed 


Gm; ine, 1.1 Gm; St 
O16 tim; Bolin itm 88 
ed 16 Gey Seer eG 
i ry ; 
Water sufficient to make 1000 Ca 
chery rt Tpecac, 70 bese 
i “ ; Cer 
Syrupas Ipecacuanle Syrup of Ipecac aan 200 o bredapel ede 
mal Da 


Sprupus Pieis Liquide Syrap of Tar 
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oro wide 


ip of Almond, Baoan Citric ‘Acid, Syrup of Ginger, 
Orange, Syrup of Orange Flowers, and Syrup of Tolu. 
medicated syrups embraces the remaining official 


"Byte 
ru ru} 
i Detepoandys Rete o 
L . 


ng fluids. Two of the remain- 
ng i ingredients to the boiling 
temperature ; in 3 the sugar is dissolved with the aid of a gentle heat ; 
and in the case of 4, solution of the sugar is effected by means of 
water-bath heat, temperature not ified, but necessarily below 
boiling. 
Tante SxowixG re Mernons Dinscren ror mtx Oryrcran Syucr 
Cold Process, Mot Process. 
of Almond, , Gentle Hent, 
Ci a Syrup of Se (Compound), 
iydriodic Acid, oon. 


Hypophosphites. 

pert ecpbiies {Caempornd b, Water-bath Hent, 
erin. Syrup of Acacia. 

a eeestiie: * Ferrous Todide. 


Orange. a 
Orange Flowers, 
Phosphates of Iron, Quinine, 
and Strychnine, 
Rhubarb. Syrup. 
Rhubarb (Aromatic), Syrup of Lime 
Rose. 
Senegn. 
MHL (Ce junit). 
yaill (Compounit). 
ld Cheery. 


Ginger. 
Tolu. 


¢ Bolling Temperature. 


Seeesesese 


feeteres 








PRACTICAL PHARMACY. 


SPECIAL REMARKS. 


Syrupus.—Official simple syrup contains 64.54 per cent. b 
weight of sugar, each Ce. representing 0.85 Gim.; it should be 
with distilled water, 90 as to produce a solution of crystalline clear- 
ness, and if heat be employed, the syrup should be | throu; 
asmall dry strainer, which is then ed with sufficient distilled 
water used for rinsing the vessel to bring the volume up to the 
required quantity. Simple syrup should be made and 
with care, One pound measures very nearly 12 fluidounces. 

Syrupus Acacie#.—Syrup of acacia or syrup of gum arabic is 
prone to spoil, especially in warm weather, and should be preserved 
in small bottles in a cold place. Solution of the acacia will be mate- 
rially facilitated if the distilled water be heated before the gum is 
added and the mixture then frequently stirred. If small quantities 
of the syrup are to be made extemporaneously, 3 Gm. (or 50 grains) 
of clean granulated acacia may be triturated with 6 Ce. (or 1} fluid- 
drachms) of distilled water until dissolved, and then mixed with 
eae syrup to produce 80 Ce. (or 1 fluidounce) of finished 

uct. 

e Syrupus Acidi Citrici—Syrup of citric acid, made 
tincture of fresh lemon peel and a solution of citric acid with sim 
syrup, is an excellent substitute for lemon syrup, being more stable 
and of uniform acidity. It is of pleasant flavor and alg opales- 
cent, each Ce, containing 0,010 Gm, of citric acid. Unfortunately 
syrup of citric acid, when kept on hand for some aoe acquires 
terebinthinate odor; it should therefore be made in small quantities, 

Syrupus Acidi Hydriodici—Syrup of hydriodic acid is intended 
by the present official formula to made Geena ¢ , with 
the view of avoiding discoloration, If the acid liquid ix kept in 
contact with the syrup for some length of time, especially in warm 
weather, caramelization of the sugar will take place and the eh 
becomes colored, growing gradually darker. Syrup of hydriodi 
acid having than a pale-straw color should not be dispensed. 
Tn order to i ¢ exact strength of the syrup, 1 per cent. of 
absolute hydri it should always be made by weight, using 1 
part of diluted 1 vid, 3 parts of distilled water, and 6 parts 
of syrup, vity of the official syrup of b i 
acid is g unce will weigh 642.283 grains, or 
4 fluidounces wi h 2170 grains, corresponding to practically 


cof almond of the present Pharma- 

etofore officially ‘ized. 

\ixed flavor of oil of bitter 

r with water. ‘The former 

syru direct, and formed a milk- 
like liquid n i 
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prescribed under the latter name, the present 
jond should not be dispensed. 


i 


jite volume of clear filtrate is obtained, in 

id and sugar are dissolved itation, The 
has a t aroma and an acidulous taste, and 
with aqueous liquids. Syrap of orange should never be 
fluidextract of sweet orange peel, as the latter is lees 

with a hydro-alcoholic menstraum, is without the 

vor, and is more or less bitter; moreover, syrup of 

us muide turns liquids containing iron preparations dark, on 

the tannin in oa fluidextract, which is not the case with 
the official syrup. 

Syrupus Aurantii Florum.—Syrup of orange flowers contains 
the same proportion of sugar as simple syrup; it is made without 
the aid of most conveniently by percolation, 

hos} Syrup of calcium lacto- 

hate, sometimes erroneously called syrup of lactophosphate 

of lime, is easily prepared care p to the official directions. The 
calcium carbonate should be added very gradually to the diluted 
lactic acid so that a perfect solution may result. “When the phos- 
ic acid is to be added this should be diluted with more water 


Tue 


cel directed (at least twice as much water as acid should 


be used), and this mixture must be added slowly to the solution 
of calcium lactate previously prepared, constantly stirring with a 
rod, so a8 to avoid precipitation of calcium pl te. The 


the colubility of lime in water, and this solubi 

ion of sugar to the water used ; according to Peligot, 100 
parts of sugar contained in 250 parts of ous solution will 
take up 26.5 parts of lime, while the sam: 
parts of solution takes up only 18 p 
lime Id be used—as tree from carl 
entec The official syrup of lime 

pia not having fixed a 

freshly made it contains probably 
every Ce, The direction to boil the lime, 
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for five minutes is not essential, except to gai 
ation with frequent ae will cause aspera 
it 


green solution free from all iodine odor be obtained. ‘This is then 
protected by addition of sugar and filtered into the remainder 
of the sugar, the flask and filter being rinsed with an additional 
quantity of distilled water. The sugar is dissolved by heating 
on a water-bath and the syrup then strained, the diluted hypo- 
phosphorous acid added, and finally sufficient distilled water to bri 
the weight up to the required quantity. The hypophosphorous aci 
being « valuable reducing it, is added to prevent oxidation 
consequent discoloration of the syrup, and has been found superior 
to other agents. The present official syrup of ferrous iodide is of 
only one-half the strength of former syrups, containing hut 5 per 
cent. of ferrous iodide. This change was made so as to have the 
strength coi nd to that of the syrup of other pharmacopeins, 
Syrupus Ferri, ine et Strychnine Phosphatum (Syrup 

of the Phosphates of Iron, Quinine, and Strychnine, also known as 
Faston’s Syrup)—The official formula directing the mixture of 1 
volume of the glycerite of the phosphates of iron, quinine, 
stryebnine with 3 volumes of syrup is intended for extem 

reparation, as it is impossible to prevent discoloration and darken- 
ing of the syrup if the same be kept on hand for some time, owing 
to the action of the acid on the sugar. As now made, the syrup is 
almost colorless, slightly fluorescent, and has an intensely bitter taste. 
Each Ce. of the finished syrup contains 0.02 Gm, of soluble ferric 
phosphate, 0.026 Gm. of quinine, and 0.0002 Gm, of strychnine, 
the two latter in the form of phosphates. 

Syrupus hosphitum (Syrup of Hypophosphites)—By 

this name the | copwia recognizes a syrup of the hypophos- 

hites of caleium, sii and sodium, flavored with tincture of 


th lemon pee r Ny ng a solution of the three salts 
with hypophosphorons acid, and in it 

Ce. of the syrup contains 

', 0.015 Gm. each of potassium 

Gm. of dilute hypophosphor- 


‘Compositus.—Compound syrup of 
ing syrup in containing also 
quinine, and i 
of fresh lemon 5 
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rye are converted into h 
by horous acid, 
yellow Ble keeps well. Each 
calcium hy; ite, 0.0175 Gm. each of potassium and sodium 
0. Gm. each of ferric and Reo HI 
tes phite, 0.0011 eae of creenl ey hypophosphite) and 0.00015 
strychnine ae nite). 
: rup of ij is made from the 
ken with a mixture of 


mixture is well shaken anti perfect solution results, Formerly 
i was likely to sour in warm weather, but this ba 
by the presence of 10 per cent. of glycerin; 
Gm. of ipecac. 

—Syrup of krameria, also known as syrup 
of iy, is red by mixing fluidextract of krameria wi 
simple syrup, in proportion of 45 volumes of the former to 55 
volames of the latter; each Ce. represents 0.45 Gm. of keameria, 

Syrupus Lactucarii—The present official formula for syrup 
of lactucariam is much simpler than that formerly given, The 
character of the finished syrap will depend upon that oft the tincture 
of lactucarium used; if the ttor has been carefully made so as to 
be free from the exoutchouc-like constituent of the drug, the resulti 

should be cloar and of a light-brownish color, Each Ce, 
syrup represents the active virtues of 0.05 Gm, of lactucarium, 

Syrupus Picis ad (Syrup of Tar).—Tar always contains 
certain impurities which are readily soluble in cold water, and these 
it is intended to remove in the process officially directed for the syrup. 
Sand is mixed with the tar, Natore the addition of cold water, in 
order to facilitate the washing. The subsequent treatment with 
alcohol and water dissolves the active virtues of the tar, and a clear 
filtrate is obtained with the aid of nesium carbonate, in whieh 
the sugar is then dissolved with the aid of a gentle heat. The fin- 
ished product has a brownish-yellow color and a decided odor of tar. 

represents 0.05 Gm. of tar. e 
Pruni Virginiane (Syrup of Wild Cherry)—The 
preliminary maceration of the wild cherry with water for 24 hours 
causes a peculiar reaction or ferment to take place between 
certain constituents of the bark, resulting in the formation of hydro- 
eyanie acid and a volatile oil, which are extracted by subsequent 
with water, until 3 Co. of percolate ven collected 
every Gm. of drug used, and in the percolate the sugar is dis- 
solved without heat. Enough menstraum should be added to the 
drug to moisten it thoroughly, and the percolator kept 
tightly closed to prevent loss of the hydrocyanic acid; a No, 20 
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wder being rather coarse, the mixture must be firm! 
ny that the drug may be slowly exhausted. Ths mae pup 
lighter in color than that of the 1890 Phar ia has a 
less astringent taste, owing to the fact that the eyyouchs is added 
to the Pe percolate and is not allowed to act on the bark 
itself. The presence of 15 per cent. of glycerin aids in the preserva- 
tion of the syrup. The amount of hydrocyanic acid present in the 
syrup is a very uncertain quantity, nor does it remain constant, owing 
to exposure and its toletile and unstable character. 

Syrupus Rhei.—The official formula for syrup of rhubarb directs 
a solution of potassium carbonate to be added to fluidextract of 
rhubarb prior to its admixture with simple syrup; a small beard 
of spirit of cinnamon is also added as a flavoring agent. The 
tion of an alkali prevents the sey ion of resinous matter by 
retaining the same in solution, and thus a clear syrup is obtain 
The use of water for solution of the potassium carbonate arpa 

ea Da it since EF Sek be eet a pat ss 

simple syrup, and syrup of rhubarb thus mi 
mal, Bach Ce, re eee 0.100 Gm, of ers ae ‘ 

Syrupus Rhei Aromaticus (Aromatic or Spiced Syrup of Rhu- 
barb).—The object of adding potassium carbonate, which is readily 
soluble in the aromatic tincture of rhubarb, is to prevent precipita- 
tion of resinous matter, and thus produce a clear syrup. 

Syrupus Rose.—The present official syru rose differs from 


0 
those of former pharmacopreias in containing t per cent. by volume 
of dilated pilphns acid, which imparts an ible acidulous taste 


to the finished syrup, and causes the color to be somewhat lighter, 

Syrupus Rubi. The official syrup of rubus, also known as rr 
of blackberry root, is made by mixing 1 volume of fluidextract o| 
blackberry bark with 3 volumes of syrup. It has a strongly astrin- 
gent taste, and is of a reddish-brown color. 

Syrupus Sarsay Compositus.—In the preparation of com= 
pound syrup of a mixture is first made of the fluid- 
extracts of + i glyeyrrhiza, together with the 
oils of sass this mixture, after the addi- 
tion of about ell shaken and set aside for an 

soluble matter, after whieh it is 
the filtrate with the aid of only 
le oils, and sufficient water 

me. ‘The finished syrup con- 
rived from the fluidextracts, 
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the vinegar of quill this syrup should alvway 
lain Sak and all mu with metal should 


itus (Compound of 
of the mixed Anidentracts br pet squill 
is dissipated and considerable insoluble matter 


and potassi 
tartrate dissolved in hot water and the sugar, which latter is dissolved 
agitation without heat, and suflicient water added to bring the 
volume up to the required measure. Each Co. of the finished prod- 
uct 0.086 Gm, each of senega and squill, and contains 
te ay and neg Lirraaee <iaall 
jenege.—Syrup of senega, if made ox now ially 
directed by mixing uidextrast of senega direct with syrup, has been 
found to etd as well as formerly when made by the more tedious 
process. reover, it may be made extemporancously in small 
quantities as wanted. Each Co. represents 0.20 Gm. of senega. 
Syrupus Senne. —The oti pee for eee of 
senna yields a satisfactory juct and away with the tedious 
and undesirable method of fafhston formerly employed. Being made 
with « fluidexteact of senna prepared from leaves deprived of their 


resinous constituents, it is less apt to produce griping. Each Ce, of 


the syrup represents 0.25 Gm. of senna, and ix flavored with oil of 
coriander. 


Syrupus Tolutanus (Syrup of Tolu).—Tho official formule for 
this syrup yields a very satisfactory product. The small amount of 
alcohol allowed to remain aids in keeping more of the balsamic and 
odorous principles in solution. ‘The finished syrup isa colorless liquid 
having a decided odor and taste of tolu. Each Ce, represents 0.01 
Gm. of balsam of tol. @ ‘ Rie mia 

Syrupus Zingiberis (Syrup of Ginger).—The addition of alco! 
to the Mlaidextroct of ginger a for the purpose of keeping more of 
the oleoresinous matter in solution in the aqueous liquid ade would 
otherwise be the case. If carefully made, the official syrup has the 
characteristic aroma of ginger and a pleasant, slightly pungent taste, 
Bach Ce, represents 0.03 Gm. of ginger. 





CHAPTER XVII. 
MUCILAGES, HONEYS, AND GLYCERITES, 


MUCILAGES. 


Tue preparations recognized in the Pharmacoperia under this 
name are viscid, adhesive liquids formed by solution of mucilaginous 
principles in water ; with one exception they are unstable and readily 
undergo putrefactive changes in warm weather, hence they should 
be freshly prepared when wanted, The 4 official mucilages are 
those of acacia, sassafras pith, tragacanth, and elm. 

Mucilago Acacia (Mucilage of Acacia).—The official directions 
pesiareraeanced in small fragments be first washed with cold water, 
for 

fi 


‘ht of the mixture up to 
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100 Gm. it is beaten to a uniform consistence and then expressed 

through muslin. Mucilage of ith forms a somewhat opaque 

Raul igatd jelly, bi the presence of the glycerin i. 

latter and swells to a 
Mucilago 


prevents decomposi- 
partially soluble in water, but absorbs the 
i of elm, al rh still 
elm, al still recogni: 
i red harmacista ; the 
Gu! of Biitid sli to 100 Ce. of 
of like that of sassafras pi i readily, and 
freshly made when wanted. and okey I 


HONEYS. 


honey, or Mel Depuratum of the Pharm: 
xin with 2 per cent, of its wei 


which the mixture is strained and 5 per cent. of its weight 
faradindl eather atrained liquid for the prurpasa better 


honeysare simply mixtures of clarified honey with cer- 
icinal its, and are, asa rule, pereren extemporancously, 

one medicated honey is recognized in the Pharmacoperi 

namely, Mel Rose, or honey of rose, which ix made by mixing flui 
of rose with clarified honey in such proportion that the fin- 
uct shall contain the astringent virtues of 12 Gm. of rose 
in every 100 Gm. ; this is about equal to a mixture of 12 Ce, 

fluid extract of rose with 64 Co, of clarified honey. 


GLYCERITES. 


‘This valuable class of preparations consists of solutions of the 
medicinal agents in glycerin ; they are eatery and are readily 
miscible with water or alcohol, Of the official glycerites, 5 are 
liquid and 1 solid. 

itum Acidi Tannici—Although tannic acid is perfectly 
slable in cold glycerin, the solution of so large a proportion as 
directed in the official glycevite is best effected by the aid of heat ; 
contact with metallic vessels must be carefully avoided, and the tan- 
nie acid (20 Gm.) and glycerin (80 Gm.) should be intimately mixed 
with a glass rod hefore heat is applied. When solution ia completed, 
8 transparent liquid results, which should be strain 
while still warm through flanne! or a pledget of cotton. Glycerite 
of tannic acid contains about 0.300 Gm, of tannic acid in each Ce., 
which is equal to about 120 grains in 1 fluidounce, 





204 


rab it in 
tow 


mortar ; heat must be applied cautiously a: 
stirred with a thick glass rod or a w 
ing and consequent discoloration. The liqui 
the heat is inereased, and the entire disappea 
indicates perfect solution. The high heat, 140° C. (284° F.), 
indicated in the official formula is necessary to effect rupture of the 
starch granules, without which solution of the starch cannot take 
place ; to insure uniform heating, wire gauze should invariably be 
interposed between the capsule and the flame, Glycerite of starch 
is hygroscopic, therefore it must be preserved in tightly closed jars, 
80 ‘Gy avoid coulect ie air. a “ Star 
ceritum Boroglycerinii—The preparation ot ite 
boroglycerin, also known as glycerite of siyoaeyl ne end xolu- 
tion of boroglyceride, involves first the production of boroglycerin, 
or glyceryl borate, and secondly the solution of this compound in 
glycerin, When boric acid and glycerin are heated together to 
about 150° ©. (302° F.) chemical action sets in, water being given 
off, while a new compound, glyceryl borate, is formed, whiel upon 
cooling is obtained as a transparent, almost colorless and 
ygroscopic mass; the mixture must be frequently stirred to ett 
up the constantly forming film, and care must be observed that the 
heat prescribed he neither exceeded nor continued longer than neces- 
sary, 30 a8 to avoid a yellowish or brownish coloration. ‘Thirty-one 
parts of boric acid and 46 parts of glycerin will unite to form 50 
rts of glyceryl borate; hence in the official process the reaction 
1s known to be complete when the weight of the mixture has been 
reduced to 500 Gm.; then, while still hot, an equal weight of 
glycerin is add thoroughly incorporated, “thos ‘ing a 
50 per cent. | of boroglycerin. Each Cc. contains about 
0.683 Gm. of bor in, which is equal to about 312 grains in 
@ fluidounce 


Glyc Fe (Gly 
‘ paration of 
(go Gn) 


eat, 104 
of strychnine alkaloid mixed 
xt added, and then sufficient 
up to 500 Ce. The mixture 
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is stirred until perfect solution has taken place, after which 500 Co, 
‘glycerin are added, and the whole then strained through a pledget 
cotton. Each Ce, of the glycerite contains 0,104 Gm. of quinine, 
0.0008 Gm. of strychnine, ‘and ( 0.08 Gm. of soluble ferric phosphate, 
Glyceritum (Glycerite of hire He known as 
Gl of Golden Seal).—In the official process for this glycerite, 
1000 Gm. of finely powdered hydrastis root are exhausted with 
alcohol by percolation. The alcohol is then nearly all recovered from 
the by distillation, and the thick, concentrated liquid is 
poured into 500 Co. of ice-cold water and set aside for 24 hours in 
acold place. After filtration, sufficient water ix passed through the 
filter to Pane ihe volume of filtrate up to 500 Ce., and 600 Ce. of 
glycerin is then added. This prepuration is of about the same 
strength as fluidextract of hydrastis, but is not standardized, each 
Ce, representing | Gm. of the root, It possesses the advantage of 
ee with water in all proportions without precipitation. 
object of removing the alcohol by distillation and then pour~ 
ing the residue into ice-cold water, is to get rid of the soft resinous 
matter extracted from the root, which possesses no medicinal virtues 
and is immiscible with water, 
Phenolis 
nefied phenol with 4 volumes of 
ial liquefied phenol, being made by adding 10 
of water to 90 grammes of melted phenol, should contain 


grammes 

not less than 86.4 cent. of absolute phenol, and hence each Ce. 
of a ele will contain 0.184 Gm. of pure phenol or carbolic 
acid. It is readily soluble in water. 


Among the non-official glycerites there is one of considerable 
interest in pharmacy, namely, the glycerite of yolk of egg, also known 
in. It is made by dissolving 45 parts of yolk of egg in 55 

of glycerin, and should be preserved in tightly-stoppe! : “s 

n order 





CHAPTER XVIII. 
ELIXIRS. 


Tue word “elixir” is said to be of ancient origin, and redaee 
according to Dr. Charles Rice, from two Arabie words, pronou 
al-iksir ; the Arabic iksir comes from the Greek Gyproy, geal a 
dry powder, such as was used for jeroa wounds, For a long time 
the word was applied by alchemists to the wonderful transformation 
powder used in the su conversion of base metals into silver 
and gold. Later on, the term was also yo to liquids, and used 
to designate certain compound tinctures for which rare medicinal 
properties were claimed. In this latter sense the term elixir is still 
used to some extent in Continental Europe, and, as 4 rule, such 
preparations are characterized by an unpleasant taste. In modern 
American pharmacy the word lias come to mean an entirely differ- 
ent class of preparations, the distinguishing features of which are a 
pleasantly aromatic sweet taste, me the presence of alcohol varying 
In proportion from 20 to 25 per cent. by volume. Prior to 1865, 
only two elixirs of this kind were used to any extent in this country, 
namely, Elixir of calisaya and Elixir of ammonium valerianate; 
but through the efforts of enterprising manufacturers the list was 
rapidly augmented and reached its height between 1870 and 1875, 
A reaction, however, gradually set in, and at the present day many 
once-popular elixirs have fallen into disuse. There can be no 
doubt that a sweet, aromatic, and slightly alcoholic liquid forms a 
pleasant vehicle for many remedies, but the presence of 26 per cent. 
of alcohol may in some instances be positively injurious, and, more- 
over, the active ingredients are frequently present in such 
juantities as to render the medicinal value of the preparation 
loubtful. 

The American Pharmaceutical Association, in order to secure 
uniformity in the composition of the many elixirs dispensed by 
pharmacists, has published a series of 86 formulas for elixirs, in the 
National Formula: ‘his book first appeared in 1888, and a third 
edition, thoror ed, will be issued before the close of the 

d ‘ies, containing about 275 formulas 


tions in manipulation, was pub- 
ander the title Elixirs and Flavoring 
xan extant eae sim- 

ient in the desired vehicle; as, 
bromides, citrates, salicylates, 
hate of iron, elixir of gentian, 
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Sstag apes te equally al ected foc wld nn ellen Mach 
lori its are equally well suited for aci line li 

it bese = iecartae © discretion. For Ba or 
neutral liquids the National lary recommends either the sim- 
ple or compound tincture of cudbear, the former fora bright-red and 
the latter ior 


a brownish-red tint; of either tincture, 2 fluidrachms 

will suffice to color a pint of elixir, For alkaline liquids, such as 

elixir of ammonium valerianate, the coloring agent should be a solu- 

tion of carmine, which is best prepared with the aid of ammonia- 

yale ; the National Formulary furnishes a satisfactory formula for 
same, 

The ait eam recognizes only three elixirs, namely, adjuvant 
dixir, aromatic elixir, and elixir of iron, quinine, and strychnine 
phosphates; the two former ure chiefly intended as vehicles for the 

Barra tise, Eli: Th alzo 

Adjuvant Elixir).—This preparation, 
known as aromatic alinse of licorice, ik made by bilatagy 12 volumes: 
of fluidextract of licorice with 88 volumes of aromatic elixir, It 
has a very sweet, aromatic taste, and is well adapted for disguising 
an unpleasant saline or bitter taste of drags, but should never be 
used in connection with acid liquids, as these will cause precipitation, 

Elixir Aromaticum (Aromatic Elixir, also known as Elixir of 
Orange and Simple Elixir).—The official directions for making this 
dixir are to mix compound spirit of orange, 12 Ce., with sufficient 
aleohol to produce 250 Ce.; to this solution are added syrup, 875 
Ce,, in divided portions, shaking after each addition, and afterward, 
in the same manner, 375 Ce. of distilled water. On account of the 
turbidity caused the solution of the volatile oils, when mixed 
with the aqueous liquids, 30 Gm. of purified tale are added to the 
mixture, the whole well shaken and then filtered through paper, 
passing enough of a mixture of alcohol, 1 volume, and water, 3 
ea h the filter to bring the volume up to 1000 Ce, 

ert, Quinine et 5h bras! tum ; Elixir of 
Tron, Quinine, and Strychnine phates.—The Pharmacopoia 
directs that quinine alkaloid, 8.75 Gm., and strychnine alkaloid, 
0.275 Gm., be dissolved in alcohol, 60 Ce., phosphoric acid, 2 Ce,, 
and aromatic elixir, 350 Ce., being added to the solution ; ammonium 
carbonate, 9 Gm, is dissolved in acetic acid, 28.65 Gm., and suffi- 
cent distilled water added to make 50 Ce, of solution. The neutral 
slution of ammonium acetate is then mixed with the solution of the 
alkaloidal salts and sufficient aromatic elixir added to produce 880 
Ce. of liquid. After dissolving soluble ferrie phosphate, 17.5 Gm., 
in distilled water, 80 Co., with the aid of heat, and rendering the 
solution exactly neutral by careful addition of ammonia-water, it is 
mixed with sufficient aromatic clixir to make 120 Ce, Finally, mix 
the two liquids, making 1000 Ce. of finished elixir. 

Tf the official directions be carefully foll no difficulty will 
beexperienced in obtaining a perfectly clear preparation, which is mis- 

v 
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cible with water in all proportions and keeps well at all seasons. The 
addition of ammonium acetate solution is essential to overcome the 
difficulty of precipitation, when the iron solution is mixed with the 
acid solution of the alkaloids. ‘This elixir is prone to darken when 
ex) to light, and therefore should be presorved in a dark place 
and be always dispensed in dark-amber bottles. Each Ce. contai 
0.0175 Gm. of soluble iron phosphate, 0.00875 Gm, of quinine, and 
0.000275 Gin. of stryebnine, both in the form of phosphates. 

It is not within the scope of this work to furnish numerous for- 
mulas for elixirs, but there is one elixir deserving of special consider- 
ation, because it has been the source of much vexation to pharmacists ; 
this is the elixir of pepsin, bismuth, and strychnine, 

Elixir Pepsini, Bismuthi et Strychnine; Elixir of Pepsin, 
Bismuth, and Strychnine.—One of the chief difficulties in connec- 
tion with this elixir has been the preparation of a neutral liquid 
which shall permanently retain all three of the active ingredients in 
solution, Pepsin is active only in acid fluids, and its action is 
inhibited, and in the course of time destroyed, by alkalies, The 
official bismuth and ammonium citrate is not a very stable com- 
pound, and although perfectly soluble when freshly prepared, in 
plain water, it loses this property in time, owing to decomposition 
of the ammonium citrate ; in alkaline liquids it retains its solubility, 
but an alkaline fluid will not only interfere with the pepsin, but 
may also throw the strychnine out of solution. The best that has 
been accomplished thus fir has been a neutral solution of these 
three active ingredients—of doubtful stability, however, and likely 
to lose the bismuth sult by precipitation, 

Since physicians desire and extensively prescribe the elixir of 
pepsin, bismuth, and strychnine, it becomes the duty of the phar- 
macist so to prepare it that a permanent solution shall result; this 
can only be done with a liquid of acid reaction. In 1888 the late 
R. Rother called attention to a permanent solution of bismuth and 
sodium tartrate of acid reaction, and suggested its use in place of 
the bismuth and ammonium citrate, “The following formula has 
been found by many pharmacists to yield an unexeceptionable 
preparation : 

‘ake of 


» 64 grains. 
ou“ 
a « 
4 tlaidounces, 
2 “ 


ry “ 


4 
5 fatdoances, 


. Dis ‘ture of 1 fluidounce each of 
glycerin ¢ strychnine with the tartaric 
_ ted in 8 fle t id the remainder of the glycerin, 
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the bismuth solution, the caramel, pode eS eae in 
aes: pour the pepsin solution into the other liquid. In 

in seston ing quantity of glyeerite of pepsin, pay 
bora i Sigs in that case the water an peti 
must be Feliied s ‘accordis 


This preparation contains in of official pure in, 2grains 
of bismuth and sodium sins fan dy grain pido ft ey 


Aluideach 
Thee ives of bismuth and sodinm tartrate referred to in the 
are mauls can be prepared as follows: 


Dissolve the bismuth salt in the nitric acid, previously diluted 
with pou Hee of water; to the solution slowly add 16 fluid- 
“png water. Now add 860 grains of powdered tartaric acid, 

pa pestally 977 grains of sodium bicarbonate. Dilute the 

ath tartrate with 32 fluidounces of water. Set the 

aS aside for five or six hours and wash by decantation and 
ited affusion of water, until all nitric acid has been removed ; 


drain the preci ees piste ca a paper filter, Mix 977 grains of sodium 


bicarbonate with 5 fluidounces of water and gradually add 860 grains 
of powdered tartaric acid, warming slightly to obtain a perfect solu- 
tion. Transfer the precipitate of bismuth tartrate to the solution of 
sodinm tartrate and stir until dissolved ; filter the solution, add the 
glycerin, and evaporate it on a water-bath, or dilute it with water as 

may be necessary, so that the liquid shall measure 16 fluidounces, 
Each fluidrachm of this solution contains 16 grains of bismuth and 
sodium tartrate with an excess of sodium tartrate. 





CHAPTER XIX. 
SPIRITS OR ESSENCES. 


Iw the Pharmacopoia the term “spiritus” is used to desi; 
an alcoholic solution of volatile substances, chiefly volatile oils; in 
a few cases water also is added. Of the 20 spirits ized in the 
Pharmacopaia, all but 5 ean be conveniently prepared by the phar- 
macist, as they are quickly made and require only the ordinary 
ratus usually found in a drugstore ; a3 a rule, hag are 
simple solution of the Neidio: gascous body in alcohol, alth 


sometimes resort is had to distillation, Whenever volatile oils are 
used in the preparation of spirits, only the very 

selected, as the value of the finished product een entirely upon 
the quality of the oil ; particular attention should be paid to those 
oils 7 to have acquired a terebinthinate odor, such as the oils of 
» lemon, nutmeg, and orange peel. 

he following is a list of the oilicial spirits, together with their 


juni) 


Composition, 
«_» Ether 3} volumes, Alcohol 63 volumes, 
| Ethereal Oil 1 volume, Ether 13 vol- 
umes, Al 26 volumes, 


alcoholic solution of Ethyl Nitrite, 
containing, when freshly be: 
toon 4 and 5 per cent of the ee 


‘solution of Ammonin con- 
10 per cont. by weight of 
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Latin Namne, Englich Namo, Composition. 
Split Chlorforad . {SHES of Chlorw-{ Chloroform, 6 volumes; Alechol, $4 


rie: . init of Cinna- f Oil of Cinnamon, 1 volume; Aleobol, 0 
Spiritus Cinnamomi . { SPini of Ginn ‘volimes. 5 i 

An alcoholic liquid obtained lye the 

distillation of the maxh of fermented 

ly of mixtures of corn, 


Bee reenact arn 


it of 
Spiritus Junipert . Spirit of Juniper {Oct Juniper, 1 volume; alcohol, 19 
Spltas Juntpert Com-y Compound Spite | way nat On of vereal, exch 1 yok 
of eacl vol 
peniiea Heed Saniear tine Aleohol 1400 ames; Water 


suffi 
Spiritus Lavandube . Spirit of Lavender 


jeohol, 
Spirit of Pepper. ( Oil of Peppermint, 1 volume; Alcohol, 
Megat Mamie Pipe nat (wane wot] 8 voit This epirie 4 
2a i eller re 
it of | Spear. f Oil of Bpearmiat, 1 volume; Alcoho}, 9 
Se la Pitted (tamesect | volaten et opiel cared gre 
9 i linalil Spearmint) . . lop panecniad bets 
An alot Hani obtained hy the 
distillation of the fermented unmexti- 
fied juice of fresh grapes. 


SPECIAL REMARKS. 


Spiritus Ztheris Compositus.—Commercial Hoffmann’s ano- 
dyne varies greatly in composition, and is probably never identical 
with the official spirit—in fact, manufacturers do not claim this to be 
the ease; hence the necessity for discrimination between the two 

ions when physicians prescribe compound spirit of ether. 
commercial varieties of Hoffmano’s anodyne are often obtained 

ax by-products in the rectification of ether, and consist of mixtures 
of heavy and light oil of wine, ether, alcohol, and water, brought 
up to « certain arbitrary standard, varying with different manufact- 


urers. 

Spiritus Atheris Nitrosi—This preparation is a very unstable 
solution, at least as far as the proportion of active ingredients is 
eoncerned; even under the most favorable conditions it deteriorates; 
to retard this change as far as possible, th should be preserved 
in small, well-sto bottles, in a place. Spirit of 
nitrous ether should be purchased in ages, and never in 
bulk drawn from carboys. . ~~ 

The chemical reactions involved in facture of this ‘spirit 
will be explained elsewhere, as also the official method of determin- 


its quality. 
a ok Ammonie.—The object of directing the use of aleohol 


ient to make 2000 volumes, 


Spiritus Vini Gallicd. Brandy... vf 
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recently distilled and preserved in glass, is to avoid discoloration 
of the liquid, which is likely to occur if ammonia gas be dissolved in 
alcohol kept in barrels and containing organic impurities. Spirit 
of ammonia is of the same strength as official ammonia water, and 
wipers to be used in cases where the aqueous solution is inad- 
missible. 

Spiritus Ammonia Aromaticus.—Ammonia water is used in 
connection with official ammonium carbonate, for the pu of 
converting the latter into the normal salt, as this alone is soluble in 
the alcoholic liquid; in order to complete the change, it is advisable 
to let the aqueous solution stand for twelve or twenty-four hours 
before adding to it the mixture of oils and alcohol. Aromatic 

irit of ammonia is of faint color when freshly prepared, but gradu- 

ly becomes darker, 

Spiritus gece ae ae as recognized by the Pharmaco- 
peia, should contain from 44 to Iie cent, by volume of alcohol, 
which is readily ascertained by aid of the aleoho! deseribed on 
page 64. 100 Ce. of whiskey when evaporated to dryness should 
not yield more than 0.5 Gm. of residue. 

piritus Glycerylis Nitratis.—Spirit of glyceryl trinitrate was 
formerly officially recognized as spirit of glonoin, a name origi 
given to the Pepesren by the homeeopaths. It is also sometimes 
called spirit of nitroglycerin and spirit of trinitrin, but these names 
are improper and should not be used, The spirit should be trans- 
ted in well-stoppered tin cans and kept in a cool ae remote 
Ho lights and fire. If through accident some of the spirit be 
spilled, especially a large quantity, a solution of potassium hydroxide 
should be at once poured over it to effect decomposition, and thus 
ayert the danger which would arise from evaporation of the aleohol 
and leaving the explosive glyceryl trinitrate us a residue, 

Spiritus Vini ici.—Official brandy should be at least four 
years old, and contain from 46 to 55 per cent. by volume of aleohol ; 
the older the brandy the finer is its quality, 100 Ce. of brand, 
upon evaporation to dryness should not yield more than 0.6 Gm, o! 
residue, 





CHAPTER XX. 
TINCTURES. 


Tinxcrure is the name applied to solutions of non-volatile or 
only rarely volatile substances, in liquids other than simple water 
or 
yok 


in, and which invariably contain alcohol; solutions of 
substances in alcohol are always termed spirits or essences. 
While tinctures are usually assumed to be solutions of vegetable 
principles, this is not the case in all the official tinctures ; two of 
these, the tinctures of iodine and ferric chloride, are solutions of 
inorganic substances, and must also be classed as exceptions to the 
rule that tinctures are solutions of non-volatile substances. The 
menstruum or solvent used in the preparation of tinctures may be 
simply aleohol, various mixtures of alcohol and water, or of aleohol, 
glycerin, and water, ammoniated alcohol in the form of aromatic 

irit of ammonia, and mixtures of alcohol and ether ; accordi 
fie different menstrua are employed, tinctures are divided into 
groups designated as alcoholic, hydroalcoholic, ammoniated, and 
ethereal tinctures, respectively. Ethereal tinctures are not recog- 
nized in the U. 8. Pharmacopia, but are employed to some extent 
= 


in the various 

of aleohol and 
valuable con- 

of the solu- 


in dispensing medicines. 

fecaia b frequently de: 
ingent and other p! 

in the finished tincture, du 

gelatinization of the solution 





264 PRACTICAL PHARMACY. 


The following is a list of the official tinctures containing glycerin 
Seance cea of opium, 4 per cont. ; epee 


: 
cture of 
cardamom, 5 per cent.; tincture of cinchona, 7.5 cont. ; com= 
pound tincture of cinchona, 7.5 per cent. ; tincture of cinnamon, 7.5 
per cent, ; tincture of kino, 15 per cent. ; tincture of nutgall, 10 per 
cent,; tincture of lactucarium, 25 per cent. ; tincture of rhubarb, 
10 per cent. ; aromatic tincture of rhubarb, 10 per cent. 

ctures are, as a rule, prepared by percolation, in the 
case of a few resins, balsams, gum-resins, and extractive drags, for 
which maceration has proved more satisfactory. The of 
percolation has been fully deseribed on page late eriges well as 
the precautions necessary to insure perfect extraction of drugs. 

t advantages to be derived from a proper moistening and 

inary maceration of the drug have been pointed out in the el 
ter on Percolation. The value of this je of solution cannot 
overestimated in the preparation of tinctures, and as the amount of 
available menstruum is sable, complete exhaustion of the drag 
will have been effected before all the solvent has passed through ; 
the objection urged that menstruum is retained by the mare ean 
be easily overcome (see page 142), and is but trifling as compared 
with the gain in time ua in the perfect, clear solution at once 
obtained. ¥ 

In the case of tinctures to be made by percolation, the Pharma- 
copoia, with very few exceptions, directs that the powder, having 
been moistened with the prescribed quantity of menstruum, shall be 
set aside without being compressed for a period Rat UE 3 to 24 
hours before it is packed in the pereolator. Having properly 

ked and saturated with menstruum, it is allowed to macerate for 


varies for differen’ 
in each official fo: 
mixture is filtered through 
all drained off suffici 
bring the volume 
Of the 
whole num 
ation, 4 by i bsequent con- 
centration. 1] of tinctures, the names of 
the drugs fu tive ingredients are indicated in all but 
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10; of these, 6 are officially designated as compound tinctures, namely : 
the compound tinctures of benzoin, cardamom, cinchona, gambir, gen- 
tian, and lavender, In the remaining 4 titles, only the name of the 
chief ingredient is mentioned ; us tincture of aloes, cumphorated 
tincture of opium, tincture of rhubarb, and aromatic tincture of 
thubarb. 

Upon exposure to air and light, tinctures, like all vegetable 
solutions, are prone to undergo change, and should, therefore, be 
kept in ‘rell-closed containers, in places not exposed to direct sun- 
light ; extremes of temperature are equally hurtful on account of 

ible change in the menstruum. Fortunately, the deposits formed 
in tinctures consist, as a rule, only of inert extractive matter, which 
may be removed by filtration. 

The following table shows the composition and strength of the 
official tinctures, as well as the fineness of powder and the men- 
struum used in their preparation. 


TABLE OF OFFICIAL TINCTURFS ARRANGED ALPHABETICALLY. 


























































‘Tinctures Made by Percolation. 

an. 
Fine tity of| 
men- | Degree 
7 Quantity of drug used for | "of" 7 
Offclal Name. Wow Ce oftncture. 0%, Meustraum. strum acting 
der. molst'n 

rug. 

Tinctura— 

Aconiti. 5... | Aconite 100 Gm, No. 60) {Alcubol J vole. 

Avrantii Amari | Ritter Orange Pecl 200 |" ao} {dleuhol ¢ 

Belladonne Fol. | Belladonna Leaves 100 60! Dil, Alcohol 

Galendule . . | Calendula 200 | Alec 

Calumbe.. ..| Calumba smo! wee gf 

Cannabis Indic! Indian Cannabis 100 «| * 40 Alcohol 

Cantharidis. . | Cantharides mw & Alcohol 

Qapsici.. . . «| Capatoum wo 20) (Water SS 

(ardamomt, ..! Cardamom aos 8 89) DHL, Algol 

Chnieifugre - Cimietfuga “ 4 Alcohol 

Cinchone....  Cinchona “ a 

Red Cinchona 100 ¥ 
Ginchone 4 7 Bitter Orange Peel §) * on] J A} 
ompenita «| Serpentaria 2” Siyeerin 
‘Alcohol 67.5. 
Cinnamomi. . .| Saigon Cinnamon 200 0) 4 Water a 


Glycerin 78 
Aleohol 
0) TWater 4 





Golchici Seminin. Colchicum Seed 190 


















Digitalis. Digitalis 10 0) Dil. Alcohol 
2 Alcohol 9 vol 
Galle. Nutgall 00 40) faiseeen ’ 
Aleohol 
Gelwemil.. . .| Gelsemium 100 Aner 3% 
i (Gentian m0 {Alcohol 6 
Gentianse a fal 
ane {Roane res GZ fe Lf 
ww gl fAleohol 6 
Hydrastis... | Hydrastis mo 8 OL Water 35 
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‘Taste or OFrIcIAL TixcruREs ARRANGED ALPHARETICALLY,—Comtinued. 





| eolation) 
“| Heat opt 
Opli Deodorant! Granulated Opium 100 


Bhet Aromation: 


Sanguinarie 
Serpontarise 
Stramonil . . 
Strophanthi — . 
Valerianw ,..| Valerian 
Varian yg}, Yteran 
Vanitlw. 2.5 
Veratri 











| $8888 558 © uscd «8 S's 
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Tinctures Made by Maceration. 





Ce. Length of 
Official Name. Quenttty: oF Grtge tase foe 1000 Ce. Menstruum. | “time of 
c . |macerati'n, 





Purified Aloes, No. 40 pow. 

er, 00 Gm. 

Mes... eee Usstlee Root, No. 40 pow: Jom Alcohol. Tdays, 
20 

ited Aloes, No. 40 pow- 


too * satel 
aloes et Myrmis . .|{ tigrice oot, No. 40 pow: Aleohol,750Ce.1) 5 


yoo « | { Water, "z0Ce. J 





Laniets, No. 40 powder, 100 
Asafoetide ......| Asafetida, well bruised, 200 Alcohol. 
Amica. 22. 21} Arnica, No. 20 powder, 20 Dil. Aleobol. 
dorancii Dulcis,: | :| Sweet Grange Peel, shredded, 50 Alcohol. 





Benzoinl .. [1] Benzoin, No. 40 powder, 
Benzoin, No. 40 powder, 
Puritied’ Aloes, No. 40' pow- 


‘Alcohol. 











Bensoini Composita . der, Alcohol. a 
Stora, 
Balsam of Tolu, 
Cardamor 
Saigon Cinnamon, No, 40 Dil, Alcohol, 
Cardamomi Composita! | powder, a 0c 7 
Caraway,'No. 40 powde rr Glycerine 80 50 Ce. 
\Cochineal, No, 40 powder, 5 
{Gumbir, No. 50 powder, 0 
Gambir Compostta. . | Suigon ’ Cinnamon, No, 60 Dil. Alcohol. | 2“ 
Guaiacl... 200“ |" Alcohol. zs 
Goaisel Ammoniata .| Guaiae, No. 40 powder, 200 + | {Aremecemey| 3" 
Glycerin, 150 Ce. 
Kino.........| Kino, son Water, 200 Cc. 
pecenel: 650 Ce. 
Saigon Cinnamon, No. 50 
powder, a 
Gloves, No, 9 powder, e 
Lavandule Composital { Nutm powder, 3 


Red Saunders, No. 10 powder, 10 
Oil of Lavender, 

Oil of Rosemary, 

Umenis Corticts. . | “Lemon Peel, shredded, 500 
Mochi ss ss | Musk, 

Myrrh, moderately coarse 


xBSo' 





Alcohol. 2 
, Dil. Aleohol. 7 


{ 






































Myre 2. Ta 
Qetum. Fowdered, 
enzole Acid 
Opti Camphorata. . . |{ Camphor, Dil. Aleohol. | 8“ 
Ol of Anise, 
Glycerin, cohol, 250 € 
Selle... .... . «| Squill, No. 29 powder, 100.Gm. {eon} A 
Tolutana.......| Balsam of Toln, 2m" | Alcohol. {ree 
Tinctare Herbarum 
Recentium .... .|} Fresh Herbs, bruised, £00 “ | Alcohol. M4 days 
Tincture Made by Decoction. 
7 mia i 
Official Name, [@wantity of drug used for 1000 o| Menstruum. 














Holling water; the decoction Ix pre- 
Quillaja, coarsely ground, f ‘erved by nicohol, of which the fn- 
Tostore quite | { au ian {shed tineture contains 3 per cent. 


| ‘ 





268 PRACTICAL PHARMACY, 


‘The strength of the tinctures of the U.S. | 

from 1.6 to 50 Gm, of drug, being in the 
or 20 Gm. for every 100 of finished 

ia of 1898 offers duplicate formulas for the preparation of 
its tinctures; in one, imperial weights and measures are ancy ety in 
the other, metric weights and measures. The strength o| i- 
cial British tinctures varies from } ounce to 5 ounces of drug in 
1 imperial pint (20 fluidounces) of finished product, or from 12.5 
Gm. to 250 Gm. in 1000 Ce.; of the 68 tinctures ized, 29 
are directed to be made by percolation and 26 by ma ion. ‘The 
French and German Pharmacopaias direct their tinctures to be pre- 
pared by maceration, and, almost without ion, of such strength 
that 1 part of drag is rej ted by about 5 or 10 parts of tincture by 
weight. While the difference in strength between our own and the 
British tinctures is in the majority of eases of no great importance, 
it is quite marked in a few tinctures, and should be borne in mind 
when filling British prescriptions; thus, our tincture of aconite is 
about twice as strong as the British tincture, our tincture of can- 
tharides is 8 times as strong, our tincture of iodine nearly 3 times 
as strong, our tincture of strophanthus 4 times as strong, and our 
tincture eae 50 me cent. stronger, The following table repre 
sents a ification of the official tinctures based upon the amount 
of drug represented in each liter : 


TasLe oF Ovrictar TixcrURm ARKAXGED ACCORDING TO StRENGTE. 


0,07 Gm. of Epeeeeee in 1000 Ce. . —'Tinctura Hyoseyami. 
0.14 Gm. of ethersoluble alkaloids in 1000 Ce, ws i 
0,30 Gm, of mydriatic alkaloids in 1000 Co, . - 

0.35 Gm. of mydriatic alkaloids in 1000 Ce. . 

0.45 Gm. of aconitine in 1000 Cc... . . 

0,50 Gm, of colchicine in 1000 Ce. 

1,00 Gm, of strychnine in 1000 Co. . 

4.00 Gm. of hydrastine in 1000 Cc. . 

7.50 Gm. of anhydrous ether-soluble alkaloids - 


12-12.6Gm. of crystallizable morphinein1000Ce, | 
16 Gm, of drug in 1000 Cc. ; 

50 Gm, af drug in 1000 Cx. 

55 Gm, of drug in 1000 Co... 

87 Gm. of drng in 1000 Ce. - 

75 Gm. of drug in 1000 Ce. 2 


100 Gm. of drug in 1000 Ce. 
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‘TasLe oF OFFICIAL TINCTURES ARRANGED ACCORDING TO STRENGTH.— Continued. 
1828 Gm. of anhydrous alk is 1000Gm. ... = Tinctura that Chloridi. 





“ — Cimicifugee. 
“ Ginchonse Composite. 
“ — Ginnamomi. 
1% Galles 

drug i % “— Guaiaci. 
200Gm. of drug in 1000Ca.... . .. eo “Genie Amaia 
s ua et Opii. 
fe ame 
“Myr 
«  Pyrethri. 
“ — Quassie, 
“ — Quillaje. 
“ Serpentaris. 
“ — Tolutana. 
“— Valerians. 
“  Valerians Ammoniata. 
1 -Ginatberis, ; 
MoGm. of drug in 1000Ce. 2.2... {8 Beasotel Composite, 


“ — Aloes, 
300 Gm. of drug in 1000Ce.. 2 2 2 ee eee { “«  Aloes et Myrrhe. 





800Gm. of drugin1000Ce.. 2.2.2... |g gotucarih 
Tincture Herbarum Recentium. 


SPEOIAL REMARKS. 


Tinctura Aconiti; Tincture of Aconite—This important 
tincture requires care in its preparation, as the drug is not easily 
exhausted. The drug should contain not less than 0.5 per cent. of 
aconitine when tested by the official method of assay, and percola- 
tion should be conducted at the rate of not over 10 drops per minute, 
Each Ce. of the finished product should contain 0.00045 Gm. of 
aconitine. 

Tincture of aconite has a yellowish-brown color, and on the addi- 
tion of water becomes. turbid from the precipitation of resin. On 
account of its potent character it should never be dispensed except 
on physicians’ prescriptions. The present tincture of aconite is very 
much weaker than that heretofore officially recognized, which repre- 
sented 0.35 Gm. of aconite root in each Ce., and hence the dose is 
proportionately larger. 

Fleming’s tincture of aconite, which is still occasionally ee 
scribed, is about ten times as strong as the official tincture. It is 
made by percolating aconite root (1920 grains) with sufficient alcohol 
to obtain 6 fluidounces of tincture. 
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Tinctura Aloes; Tincture of Aloes.—Although the Pharma- 
copcin directs this tincture to be prepared by maceration, it ean be 
made as well by percolation, owing to the presence of the lange quan- 
tity of licorice root, which latter at the same time materially modi- 
fies the bitter taste of the tincture. Tincture of aloes has a dark 
blackish-brown color, 

Tinctura Aloes et Myrrhw; Tincture of Aloes and Myrrh. 
—This tincture differs from the preceding in color, odor, and taste, 
‘on account of the myrrh present, and for the same reason is preeipi-~ 
tated when added to water. It was at one time prescribed as elixer 
proprietatis, but is little used now. 

inctura Arnice; Tincture of Arnica.—Arnica flowers in 

No. 20 or 30 powder, if thoroughly moistened, firmly |, and 

saturated with menstruum, and then allowed to macerate for 48 hours, 

ean be exhausted by percolation as well as by the more tedious offi~ 

cial process of repeated maceration and expression. The tincture 

lias a yellowish-brown color and the characteristic odor of the 
lowers. 

Tinctura Asafotide ; Tincture of Asafetida—Since much of 
the commercial asafetida is of inferior quality, only select gum- 
resin, containing not less than 50 per cent. of matter soluble in 
alcohol should used for making the tincture, the value of the 
drug residing in the resinous constituents. Tincture of asafetida has 
a brownish-red color and the disagreeable odor of the drug. When 
added to aqueous fluids it forms milky mixtures, owing to precipita- 
tion of resin. 

Tinctura Aurantii Amari; Tincture of Bitter Orange Peel. 
—This tincture should not be confounded with the next following 
tincture. It is made by exhausting the rind of the unripe bitter 
orange with a hydro-alcoholic menstruum, and has a erccinten 
color and a bitter taste. 

Tinctura Aurantii Dulcis; Tincture of Sweet Orange Peel, 
—Only the fresh peel from sweet oranges should be used for this 
tincture, and instead of the more tedious shredding, it may be 
grated, the outer rind, rich in oil cells, alone heing used. The pres- 
ent official tinct ore than twice as strong as the former, It 
has a deep redd ellow color and a strong 
superior to f i 
agent. TI i 


be made from assayed leaves 

e f alkaloids, If the official 
ot difficult to exhaust, the nesult- 
n color and a heavy narcotic 
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the tincture should contain 0.00035 Gm. of 
. The British tincture of belladonna is made 


Tinctura Benzoini Mel saree Compound Tincture of Ben- 
2oin.—This tincture is in to take Celle of numerous semi- 
proprietary ions formerly much used, such as Wade's Ver- 
yain’s, Saint Victor's Jesnit’s, Friars’, Turlington's, Persian, and 
Swedish Balsam, It is of a deep red-brown color, has a rather 
pleasant balsamic odor, and yields with water a reddish-white opaque 
mixture having an acid reaction. 

Tinctura Indice; Tincture of Indian Hemp.— 
The present official tincture is about one-third weaker than the 
former, and only about one-fourth as strong as the tincture of the 
British Pha ia, which latter is made by dissolving 50 Gm. 
of extract of Indian cannabis in sufficient alcohol to make 1000 Co, 

good Indian cannabis yielding about 12} per cent. of 
Poem ee uaatire has ie os oe ae and a disagreeable 
r. It is precipita y addition of water, 

Tincture Cinchoue; Tincture of Cinchons.—‘This prepare- 
tion should be made from assayed cinchona bark yielding not less 
than 4 cent. of anhydrous ether-soluble alkaloids, and should 
contain 0,0075 Gm. of these alkaloids in each Co, It is richer in 
alkaloids than the tincture next following and should not be con- 


founded with the same. 

Tinctura Cinchone Composita; Compound Tincture of Cin- 
chona.—Although the Pharmacopmia directs that this tincture shall 
be made from assayed red cinchona bark yielding not less than 5 

cent. of total anhydrous alkaloids, no requirement is made for 
Meanite alkaloidal content for the finished product. The tincture 
has a brownish-red color and a very bitter taste. If the drugs have 
been carefully exhausted, it will contain about 0.005 Gm. of cin- 
chona alkaloids in each Co. In this as well as in the preceding 
tincture the use of a strongly alcoholic menstruum with the addition 
of glycerin prevents the doposit of cinchona red, an oxidation 

of cincho-tannie acid, ; 

Tinctura Colchici Seminis; Tincture of Colchicum Seed.— 
The Eee tincture is about one-third weaker than heretofore, 
and Id contain in each Ce. 0.0005 Gm. of colchicine, when 
canis by the official method. The Pharmacopeia directs that it 

be made from colchicum seed containing not less than 0.55 per 
cent. of alkaloid. 

Tinctura 


to direct an 

r ual strength 

the present tincture is about the rmerly, since the offi- 
‘cial solution contains only 29 per cent. of anhydrous ferric chloride 
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as against 37.8 per cent. heretofore. When an acid solution of 
chloride of iron is mixed with aleohol, as in the official con 
traction of volume occurs, and a subsequent addition of is 
necessary to being the finished: product up to the required volume ; 
furthermore, an ethereal odor is gradually developed, due to chemical 
reaction between the acid and aleohol. The pharmacopeial direc- 
tion ey the mbibe to ae at least y ane before using, is 
intended to insure uniformity by bringing all changes to com 

but it is questionable whether the ae erated is sufficient = this 
pu . When the tincture is exposed to light, the ferric chloride 
is slowly reduced to ferrous salt, the color of the solution changing 
at the same time, and hence it should be kept protected from light, 

Tinctura Gambir Composita; of Gambir.—’ 
tineture is intended to take the place of the former compound tine- 
ture of catechu, and has been reduced to one-half the stren 
True eatechu not being available in the market any longer, >. 
also known as pale catechu, is now used in its stead. The een 
has a reddish-brown color and a strongly astringent taste. 

Tinctura Hydrastis; Tincture of Hydsaniin=Todeed of 
diluted alcohol, a stronger alcoholic menstruum is now used to facili- 
tate extraction of the drug. The tincture is required to contain 
0.004 Gm. of hydrastine in each Cc. and must be i 
accordingly. It is not miscible with aqueous liquids without pre- 
cipitation, on account of the resinous matter present. 

Tinctura Hyoscyami; Tincture of Hyoscyamus.—The present 
official tincture is about one-third weaker than formerly. ne 
eyamus is very variable in its alkaloidal content and much of the 
commercial article is of poor quality, hence an assayed drug should 
be used for making the tincture. Each Ce. of the tincture is 
required to contain 0,00007 Gm. of mydriatic alkaloids. 

Tinctura Iodi; Tincture of Iodine.—The present official 
formula differs from former directions in ordering the addition of 
potassium iodide, partly for the purpose of retarding the formation 
of hydriodic acid and ‘partly to prevent precipitation when the tine 
ture is mixed with water, Each Ce. contains 0.05 Gm, of potas- 
sium iodide, and when assayed should show the presence of about 
0.0686 Gm. of iodine, It is better to make tincture of iodine in 
small quanti protect it against light and air. 

Tinctura uanhe et Opii; cture of Ipecac and 


n may be looked upon as a liquid form of 
presents in each Ce, the equivalent of 0.10 
pium. The concentration of the tincture 
permit the introduction of the 
lume Lac restored by addi- 


itate formed consists of inert 


—In order to better protect 
ion it should be preserved in a cool 
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pluce, in well-stoppered small vials of 1- or 2-2, capacity, thus 
SA exposure to air, 

; Tincture of Lactucarium.—The object 

of treating the lactacarium with purified petroleam benzin is to 

Jactucerin and easarchouelibs) matters, the active principles, 


remove 
lactuein, lactucic acid, and lactucopicrin not being affected by that 
liquid. ‘In onder finally to get rid of all benzin odor, the residue 
should be dried in a current of warm air. The mete roola 
resents no di typithe 
eto 


carefully made the tincture is miscible with gyecian 
without precipitation. 

C Corticis ; Tincture of Lemon Peel.—This 
tincture is of the same strength as the tincture of sweet orange peel 
and made in the same manner. It ix intended to replace the spirit 
of lemon of former pharmacopeias, and is of much fiver flavor than 


the latter, 

Nucis Vomicw ; Tincture of Nux Vomica.—Bei 
made by dissolving « specified quantity of standardized extract of 
nux yomica in the prescribed menstraum, this tincture should be of 
uniform strength at all times, The alkaloidal strength, which here- 
tofore was fixed at 0.003 Gm. of total alkaloids for each Ce. of fin- 
ished uct, has been changed to 0.001 Gm. of strychnine. The 
official tincture has yellowish color and a very bitter taste, and 
becomes opalescent when mixed with water. It is about one-third 
weaker than formerly and less than one-half as strong as the tincture 
of the British Pharmacopeia, which latter contains 0.025 Gm. of 
strychnine in each Co. 

Tinctura Opii; Tincture of Opium.—Opium readily yields its 
active constituents to water, and the preliminary treatment of the 
coarse powder with hot water is intended to facilitate complete 
exhanstion by the hydro-alcoholic menstruum used subsequently. The 
present tincture is slightly weaker than that formerly official, and 
should contain in each Ce. not less than 0,012 nor more than 0.0125 
a fe erystallizable morphine. It has a ¢ 
a 


‘istic narcotic odor and bit 


put by being 
msed only on 
addicted to 
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referable to the more annoying treatment with ether formerly used, 
eerie no emulsion is formed and the benzin ean sth ie 
rated from the aqueous fluid. Other methods for izing 
infusions of opium have been suggested at different times, and the 
following, less troublesome than the benzin treatment and equally 
efficacious, has been found very satisfactory by the author and many 
others. It was first suggested by F. T. Gordon in 1900. An infu- 
sion obtained by exhausting 100 Gm. of granulated opium with 
water is concentrated to 500 Ce. and heated to about 82° C. (179.6° 
F.); 150 Gm. of paraffin, melting at about 50° C. (122° F.), are 
now added in artall tec and when liquefied the mixture is thor- 
oughly stirred or shaken for ten minutes until the paraffin no longer 
seems to darken in color. After cooling the hardened crust of . 
fin is broken, the deodorized liquid poured off, and the dish and 
under side of the paraffin washed with a little cold water, the wash- 
ings being added to the decanted liquid. The mixture is filtered 
through paper and the filtrate made up to a volume of 800 Ce. 
addition of water, after which 200 Ce, of alcohol are added, 
finally enough water to bring the volume up to 1000 Ce, 

Tincture of deodorized opium is of eats color than the ordi- 
nary tincture of opium and without the disagreeable narcotic odor 
of the latter, but is directed to be of the same m ine strength. 

Tinctura Physostigmatis; Tincture of also 
known as Tincture of Calabar Bean.—The present tincture is 


about one-third weaker than that formerly official, and should con- 
tain in each Ce. 0.00014 Gm. of the ether-soluble alkaloids of the 
drug. It is of a pale brownish-yellow color, and should be pre- 
served in small, wel See vials, protected from light, on account 


of the sensitiveness of the alkaloidal salts, when in solution, to the 
influence of air and light. 

Tinctura Quassiz ; Tincture of Quassia—This tincture has 
a light brownish-yellow color and a peceiany bitter taste. It 
differs from most bitter tinctures in not being colored black or green 
by addition of ferric salts, since it contains no tannin. The present 
tincture is twice ‘ong as the former. 

Tinctura Q je; Tincture of Quillaja, or Soapbark.— 
Boiling water extracts all the saponaceous principles from quillaja, 
but also considerable inert matter, which is sought to be removed, in 
the official process for making the tincture, by addition of alcohol ; 
the latter also ly preserves the finished product, 

Tinc Tincture of Sanguinaria, also known 

i r ition of acetic acid (2 per cent, 
roduct) to the menstruum not 

kaloidal constituents of the 

stability of the tincture. 

uinaria is only two-thirds as 
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seed having been replaced by the leaves in the Pharmacopoeia, the 
tincture is now made from the latter, Since stramonium rem 
somewhat in their alkaloidal content, the tincture should be 

from leaves which have been assayed, in order to insure the full 
amount of alkaloids in the finished uct, which is 0.0003 Gm, in 
each Ce, ‘Tincture of stramonium has a greenish-brown color and 
a peculiar odor reminding somewhat of belladonna, but more pro- 
nouns 


Tinctura Strophanthi ; Tincture of Strophanthus.—Since the 
seed of Strophanthus Kombé is the only variety officially i 
the tinctare should be made from it. When prepared strictly 
onal i the 1 he Ge Fepines is *irhakt Soniye and 
ly deposits matter, slowly ming brighter. 
anthus seeds Retain sonaitccable fixed oil, which can be Fats? 
percolation with ether, before using the official menstruum ; ether 
not affect the active principle strophanthin, which is perfectly 
wluble in diluted alcohol. The use of ether has been objected to 
on account of its volatile nature and the expense, and Scoville and 
in 1899, suggested the removal of the fat by a process of 
dling; which has proved quite successful. ‘The tincture p 
to pharmacopmial directions is placed in a flask and the 
flask buried in a mixture of crashed ice and salt, and allowed to 
remain there for two hours. The temperature rapidly sinks to 
—14° ©, (6.8° F.), and at the end of the prescribed time an abun- 


dant semi-floeculent grayish sediment will have been formed, which 
preety filtration through paper in a funnel kept packed in ice 
e 


and salt. resulti uct is bright in appearance and leaves 
no fatty stain when evaporated on Dibuleus pes 

‘The present official tincture of Recphinnbia is twice as strong as 
the former, apenas, in each Ce. 0.10 Gm. of the seed. 

Tinctura Vanilla ; Tincture of Vanilla.—This preparation is 
frequently called Extract of Vanilla, although the commercial 
extracts of vanilla do not by any means all correspond to the official 
article. Many of the commercial products are colored solutions of 
synthetic vanillin in alcohol and water, and, if so made, can be 
readily distinguished from the tincture made from the bean by the 
following paid Evaporate some of the extract of vanilla on a 
water-bath so as to get rid of the alcohol, make up the original 
volame by addition of water, and aciify with acetic acid ; a reddish- 
brown precipitate of resin will form in the case of an extract made 
from the bean, while absence of such resin will indicate that it was 
a solution of vanillin or perhaps coumarin. The filtrate from such 
resin, in the case of the official tincture, should give a copious pre- 
cipitate upon the addition of solution of basic lead acetate. In case 
the extract was made partly from vanilla bean and partly from syn= 
thetic vanillin, the amount of precipitate must be compared with 
that obtained from a like quantity of extract known to be made 
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It should bein in mind ee bee ue vanilla Mes 
altogether as a flavoring. agent, t vor wil much imy 
age, and it is a geod sit to set the finished sana bene 
months or | fore using. 

eratri ; of Veratrum.—The name Tine- 
ture of Veratrum Viride having been dro from the Pharmaco- 
» it should be remembered that the official drug veratram ma; 
indicate either the green or white variety of veratrum, or both. 
The t tincture has been reduced to one-fourth the strength of 
the and represents in each Ce, 0.10 Gm, of veratrum, hence 
the dose must be increased accordingly, 

Tincture Herbarum Recentium; Tinctures of Fresh Herbs. 
—These tinctures can, of course, only be made from such plants as 
grow in this country, and must in quality ling to the 
amount of moisture present in the drug; the use of alcohol as a 
menstruum prevents the solution of much inert matter, and insures 
the presence in the finished product of all constituents soluble in a 
strongly alcoholic fluid. 





CHAPTER XXI. 
WINES AND VINEGARS. 


THESE two classes of preparations are but little used by physi- 
cians at the present time, and their number has been gradually 
diminished. The Pharmacopcia now recognizes 10 official wines 


and 2 vinegars. 


Both white and red wines are ized in the Pharmacopeia ; 
but in the preparation of the official medicated wines, with one 
exception, only the white wine is directed, on account of its lesser 
astringency, and in 5 cases the alcoholic strength of the prepara- 
tion is increased by the addition of alcohol. This fortification 
of the wine is particularly necessary to insure the stability of vege- 
table solutions during warm weather. Native wines can now be 
obtained of good quality, and are given preference by the Pharma- 
copeia. The chief difference between white and red wines lies in the 
dark coloring-matter and larger proportion of tannin in the latter, 
due to the fact that in the case uf red wines the pericarp, or skin 
of the grape, is allowed to remain with the expressed juice durin; 
fermentation ; were the skins carefully removed, many dark-colo: 
grapes would also yield white wines, for the juice is naturally col- 
orless. Much of the tannin found in wines may also be derived 
from the casks in which they are stored. As white wines, as a rule, 
contain only very small proportions of tannin, they are preferred as 
menstrua for medicated wines. 

The presence of appreciable quantities of tannin in wine is 
decidedly objectionable 3 the wine is to be uxed in connection with 
iron and other metallic salts; moreover, tannin is incompatible with 
alkaloids, and hence wine not deprived of its tannin should never 
be used as a menstruum for alkaloidal drugs. The process of free~ 
ing wines from tannin is termed detannating them, and is a very 
simple operation. The simplest plan is to add } ounce of gelatin in 

No. 40 or No. 60 powder to 1 gallon of the wine, and agitate occa- 
sionally during twenty-four or forty-eight hours; then filter. The 
operation is preferably carried out during cold weather or in a cold 
apartment, as heat will cause the gelatin to dissolve, and the mace- 
tation must be continued until a small portion of the wine mixed 

a7 
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with a few drops of ferric chloride solution shows no darkening of 
color. Gelatin in large pieces is not suitable, jally with wines 
containing much tannin, since the newly formed tannate of gelatin 
will be deposited on the surface and prevent further intimate con- 
tact of the gelatin with the wine. Formerly freshly prepared ferric 
hydroxide was much employed for detannating wine, but the chief 
objection to its use is the fact that some iron invariably is taken up 
by the acid present in the wine; moreover, the is more 
tedious than in the case of gelatin, As the Geena of tannin from 
wine in no way interferes with its quality—aleoholic strength and 
aroma remaining the same, and only coloring-matter being 
supply of detannated wine should be kept on hand, for it requires 
very little more labor to detannate a gallon than a pint. 

f ferric hydroxide is to be used, it must be freshly red, and 
aconvenient quantity then be added to the win mut 8 ounces 
of the expressed, but moist, precipitate to a gallon. 

Both white and red wines have an acid reaction, due to 
sium bitartrate held in solution; this acidity is limited, by the r 
macopeia, to from 4.49 to 7.78 Gm. of free acid per liter, The 
amount of solid matter in wines should range between 1.5 and 3.5 
per cent., and may be ascertained by evaporation and drying on the 
water-bath during twelve hours. ‘The Pranic also specifies 


the alcoholic strength to be from 7 to 12 per eas i 
which is equal to 8.5 to 15 per cent, by volume, ae 


alcohol, the official directions for ascertaining the 
alcohol present being to take the specific gravity of the wine at 
15.6° C. (60° F.), evaporate a carefully measured portion of it, in a 
tared capsule, to one-third of its weight, cool and restore the origi- 
nal volume by the addition of water, and oe take the specific 
ravity of the liquid at 15.6 ° ©. (60° F.); the difference between 

the two specific gravities subtracted from 1,000 indicates the specific 
gravity of an alcohol containing the same percentage of absolute 
aleohol as the wine, the speed oa being ascertained 
by reference to the aleoholometric tables published in the Pharma- 
copeia. Suppose the wine before evaporation has a specific gravity 
of 0.9930, and after evaporation and addition of water, 1.0098: 
then 1.0098 — 0.9930 68, and 1,000 — 0.0168 = 0.9832; b 
referring to the tables it is found that aleohol of 0.9832 speci 

vity at 15.6 ©. ) contains between 10 and 11 per cent. 
Becwralghit or | 2 and 13 per cent. by volume, of absolute 
alcohol. 

Red wines 
coloration m 
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silk fibre placed in contact with a mixture of acetic acid and an 
ethereal extract of red wine previously treated with ammonia-water 
in excess; as the mixture is evaporated in a porcelain dish the color 
is developed. Hydrochloric acid should not produce a red color if 
added to a filtrate obtained from shaking warm red wine with man- 
ganese dioxide, showing the absence of sulpho-fuchsine. 

Tue OrriciaL Mepicatep W1NEs.— With one exception, wine 
of opium, these are all prepared by simple solution of the medicinal 
agent in the menstruum. Owing to their limited use, they should be 
made in small quantities only. 


TABLE oF OrFiciaL Wines sHowiNa STRENGTH AND MENsTRUUM Usep. 
Made by Maceration, 








Length of 
Omcial Names, Quantity of drug used | Finen Menstruum. time of 
for 1000 Ce. | Powder. Maceration. 


Vinum Opi wi tn ium 100" Gm. Fine Powder| 
of Upiuma Cfonamon 10 } No. g) | (White wine 8302.11 7a 
Cloves No. 30 Alcohol 150 * me 

















Although not a standardized preparation, if properly made, wine 
of opium is of the same morphine strength as the tincture, namely, 
0.012-0.0125 Gm. in each Cc. It was formerly known as Syden- 
bam’s Laudanum. 





Simple Solution. 








Official Name. Composition. 





‘Antimony and Potassium Tartrate .. . . 
Vinum Antimonil; Wine of Anti- (aii Distilled Water 


mony... . 





Aleohol 
White Wine, suMcient to make 
(ae of Cura. ss. 
i 





Aleohol 
Sugar". 
Red Wine, sufficient to mal 
Fluidextract of Colebfeum 
4 Alcohol 


Vinum Cocw ; Wine of Coca... . 






Vinum Colchicl Seminis; Wine of 





Colchicum Seeds... ss en ae! . 
JFlutdextract of Ergot... 
Vinum Ergote ; Wine of Ergot . . . | ; Aleohol z . 


(White Wine 
Vinam Ferri: Wine of Iron. | (Thin fe ‘and Ammonium ‘ 





wine was formerly officially know incture of Sweet Orange Peel 
as Vinum Ferrt Citratia: Wine of 
Ferric Citrate)... - 






White Wine, auffictent io make 
Soluble Tron and Quinine Cftrate : 
Fineture of Sweet Orange Feel 





Vinum Ferrl Amarum: Bitter, Wire! 


/ 
of Tron Been 
Say 
WM 





Vinum Ipecacuanhm ; Wine of Ipeene 4 Alcohol 
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‘The valuable solvent as well as preservative properties of diluted 
acetic acid were at one time employed for a ites class of 
tions than at present, of which the vi opi 

uill alone are now recognized in the pgs 
diluted acetic acid is made by mixing 1 part of 36 
acid with 5 parts of water, and contains, therefore, 
absolute acetic acid. 

Tue OrrictaL Vixecars.—These are made by maceration and 
subsequent expression, and represent 10 Gm. of the drug in 100 Ce, 
of finished product, 

Acetum Opii—Vinegur of opium is made by macerating 100 
Gm. of powdered opium and 30 Gm, of nutmeg in No. 30 powder, 
with 500 Ce, of diluted acetic acid, for seven days, with Werpatit 
meee ;after expressing the liquid the residue is mixed with 

Ce, of diluted acetic acid and again expressed. Aftér mixit 
and filtering the liquids, 200 Gm, of sugar ave dissolved in the fie 
trate, and sufficient diluted acetic acid is added to bring the volume 
*P v oes a f about the hi ith as the 

inegar of opium is of about the same morphine strength as 
rare aca weies containing 0.012-0.125 Gans each Ce, 

Acetum Scille; Vinegar of Squill_—The 


ture is then strained through muslin and the 
rainer washed with sufficient menstruum to bring the 
ed liquid nearly up to 1000 Ce, After heati 


tered while hot, and when cool en 
ne filtrate to make the product meas~ 





CHAPTER XXII. 
FLUIDEXTRACTS. 


Tue term fluidextract, in its present ese is applied to 
concentrated alcoholic or hydro-alevholic solutions of vegetable 
principles, which are permanent and represent all the active virtues 
of the di from which they are eC Nace officially recog~ 
nized in Pharmacopeias of the United States, Great Britain, 
Seiad and Switzerland, differing but slightly in strength in the 


ies. 

Fluidextracts, or liquid extracts, as they are called in Great 
Britain, were first introduced about the year 1832; their origin, 
sigh generally credited to American pharmacy, belongs more 
probably to England, since in 1834 English fluidextracts were 
already known in this country. Prior to 1847 very little interest 
Gia to have been taken ‘in this class of preparations in the 

nited States, only 3 fluidextracts being on record 23 in use at that 
time—namely, senna, valerian, and rhubarb; from that time for- 
ward fluidextracts grew in favor, and the Pharmacopeia of 1850 
gave working form for 7 concentrated solutions, of which, how- 
only 1—valerian—is deserving of the title of fluidextract in 

nt definition of that term; 2 were oleoresins—cubebs and 
Pepper; and 4 concentrated syrups—rhubarb, sarsaparilla, 
=o spigelia and senna. In 1860 the number of fluidextracts 
officially recognized was increased to 25, in 1870 to 46, in 1880 to 
79, in 1890 to 88, and in the present (1900) edition of the Pharma- 
topieia 85 are directed, Bosides these a large number of unofficial 
fnidextracts are annually produced, and this class of preparations 
must be considered as the most important galenicals used by physi- 


cians. 

Prior to 1880 the strength of fluidextracts, as prescribed by the 
Pharmacopoia, was 1 grain of drug to 1 mi of flaidextract ; 
sinee that time the pharmacopcial strength is based upon the rela~ 
tion of the metric measures of weight and capa so that any 

ight of a given drug is to be converted into ract having 
the bulk of same weight of water at its m i r, 
in other words, 1 Gm. of the drug i 
fluidextract. The exceptions to 
Pees oe root, cinch 

masts, ‘oscyamus, Aran: 

la, Reaateatnoninias all of 
to definite alkaloidal stren 
he exception of those of belladon: 
bit 
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vomica, male fern, opium, and pareira, are of the strength of 1 
avoindupois ounce to imperil suidounce, be practically cor- 
responds to our own, In Germany e: . Ol is represented 
by 1 Gm, of fMuidextract, the martes being wei hit for 

to 


All the official fuidextracts are direc pauls 


per- 
colation, a menstruum uniform in alcoholic strength being employed 
during the process of exhaustion. When, however, glycerin is used 
with the first portion of the menstruum, percolation is continued 
and finished with a liquid of the same alcoholic strength, but not 
mixed with glycerin, By evaporating the weak e toa 
soft extract, most of the water is also expelled, and the fei 
tively small portion remaining with the extract will occasion but a 
slight change in the menstruum of the reserved portion, which, at 
the same time, is the best solvent for the extractive matter ; fi A 
the addition of fresh menstraum will not change the tisokols 
strength of the liquid. 

It is important that the exhaustion of the drug be conducted as 
carefully as possible, so that the reserved portion may ta 
solution of nearly the whole active virtues of the drag; with this 
end in view, the rate of percolation for 1000 Gm. of drug should 
be adjusted to about 3 drops per minute, at which rate about 10 Ce. 
can be collected in an hour. In the hands of a careful operator 
handling such quantities as are given in the pharmacopeial formulas, 
the official process yields very satisfactory results, and the danger aris- 
ing from evaporation of the weak percolate may well be dis 
since from 85 to 90 per cent, of the active principles are most likely 
contained in the reserved portion, therefore any a trifli gue 
tion of the medicinal virtues of the drug will be ‘oubjected to heat, 

The official directions for the preparation of fluid extracts are 
intended for the quantity of drug designated in the formulas, and 
must of necessity often be modified by manufacturers who oj 
upon hundreds of pounds at one time; fineness of powder, degree 
of packing, and rate of percolation must be adapted to the quantity 
of material in hand. Manufacturers in some eases resort to 
repeated maceration and expression instead of percolation. 

Authority is given by the Pharmacopmia to employ, where 
it_may be applicable, the process of repercolation without change 
of initial menstruum. This process, which is fully described on 
page 143, lowed by several manufacturers, and does away 
with the possil ry from application of heat. Repercola- 
ion is p to the preparation of fluidextraets, and 

he urged against its use is the enforced 

nd a series of bottles containing weak 

made; disregarding this annoying 

esome than any other, and in the 
extracts of superior quality. 

ow carefully. made, will begin to 

completed, and this precipitation will 
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continue for a varying length of time. ‘The menstraum dissolves 


exposure to light, air, and heat. 
heat are less iia to deposit than when made by 


extractive matter, and therefore do not a 
nm, All freshly made fluidextracts should be set aside 
glasa vessels, in dark and moderately cool places, 
of two or three months, before filtering and bottlin, 
is plan is universally followed by large manufactu 
the absence, in many cases, of appreciable deposits. 
will find that fluidextracts can be made from selected drugs 
scale as perfectly as in large quantities, and simple appear- 
isleading, is no criterion as to quality. 
tions the fluidextracts of the Pharmacopoeia are 
lowing general formula; the quantity of men- 
for moistening the drug, the degree of pressure to be used in 
and the quantity of percolate to be set aside as reserve being 
in case: 
Gm. of the powdered dh the prescribed degree of fine- 
porno moistened will x onrtain Liecmea ab the Aion 
a see more or lexe rely in Le ai yada 
having bee operly covered with a liaphr 
Seman in a aD saturate comple a perses: 
stratum above it, When liquid begina to drop from the perco- 
the lower orifice, and having closely covered the lor 
evaporation, macerate for forty cight hours. en allow 
to proceed slowly, nally adding menatruum (alcohol or 
pyre until the drug is esr 5 mci the first 700 
percolate, and evaporate the remainder, at a tem, 
alure not exeveding 50° ee 22° F.), toaasoft extract ; dissolve this in 
the reserved portion and add enough menstruum to make the flwid- 
eatract measure 1000 Co. 

Ta the case of fluidextracts to be standardized, the Pharmacopaia 
does not direct the finished product to be brought up to the volume of 
1000 Ce. After dissolving the soft extmaet, ai ained by evaporation 
of the weak presets in the reserved portion, the whole is thorough} 
mixed and the liquid then assayed ; from the resu! us cbtalbed: 
the amount of active principle present in the remai of the liquid 
is calculated, and sufficient menstruum is added to bring the fluid- 
extract up to the prescribed standard. ss c 

Concentration of the weak percola 

off the aleohol in a suitable appar jer-bath, and 
evaporating the liquid, in a porcelain capsule, to the proper 


i} 


i 


i 


os 
straom 
= 


Hae 
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ered bi constant stirring. The bee nih 
ity the itt for evaporation, but 

to aes iv ale below 50° ©. (122° F.), so as to avoid 
in the extractive as far as possible. 

Arranged according to the menstruum, the official fluidextracts 
be divided into Pri classes, as follows: 

with alcohol: aromatic powder, capsicum, cimicifaga, eubeh, 

gelsemium, ginecr, Indian cannabis, lupulin, savin, veratrum, 
Made with alcohol 4 volumes, water 1 volume: belladonna root, 
eriodictyon, euonymus, mezereum, podophyllum, rhubarb, seopola, 


ah eed atavesacre. 

ade with aleohol 3 volumes, water 1 volume: aconite, bueha, 
calamus, eucaly tus, grindelia, i dra, matico, nux vomica 
(with acetic nail) ), sumbul, valerian, xanthoxylum. 

Made with aleohol 7 volumes, water 3 volumes: calumba. 

Made with alcohol 2 volumes, water 1 volume: bitter oran; 
colchicum seed, hyoseyamus, stramonium, viburnum opulus, viburnum 
prunifolinm. 

Made with alcohol 6$ volumes, water 3} volumes: convallaria, 

ith alcohol I yolume, water 1 volume (diluted alcohol): 

is, ai phila, chirata, coca, conium (with acetic ueid), eypri- 

pedium, digitalis, ee (with acetic acid), eupatorium, gentian, 

guarana, krameria, lappa, Bie lacea, pilocarpus, quillaja, rubus, 
seutellaria, senna, 5 Eiogia, tarnxacum. 

Made with aleoho! s, water 8 volumes: frangula. 

, Water 6 volumes: cascara sagrada, 
1 volume, water 2 yolumes: quassia, sarsapa- 


1 volume, water 1 volume, 
8 volumes, water 2 volumes: 


3 volumes, glycerin 1 
volumes, water 1 volume: 


mes, glycerin 1 volume, 
mes, water 4 volumes: 


nes yee 1 
volumes: 


5 volumes, glycerin 3 


; volumes, glycerin 2 
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Made with alcohol 6 volumes, water 3 volumes, solution of potas- 
sium hydroxide 0.3 volume: senega. 

Made with alcohol 2 volumes, glycerin 1 volume, water 1 volume, 
followed by diluted alcohol ; aromatic cascara sagrada. 

Made with diluted acetic acid, 10 per cent. solution: lobelia, 
sanguinaria, squill. 

Made ‘with boiling water, glycyrrhiza, triticum. Finished product 
contains about 25 per cent. by volume of alcohol as a preservative, 
and in the case of glycyrrhiza also 26 per cent. of glycerin and 5 
per cent. of ammonia water. 


Aupnasetical List or OrrictAL FLUIDEXTRACTS. 


Showing the fineness of powder, menstruum, degree of moisture, and reserve percolate 
directed by the Pharmacoperia. 










































Fi Quantity of 
Ineness jenstruum 
Name. of Initial Menstraum. to molaten ) Reserve. 
Powder. 1000 Gm. of | 
the drug. 
Muidextract of— 
Aconite ......- No, 60 | { Alcohol 
Apocy? f eo |SGieedn 
mum... ...) Glycerin 
‘Water 
Aromatic Powder . - +. ' Aleohol 
Pelladonna Root... .' ~ 60 { {icohol 
Berberis . . 7... “ 0 Diluted Alcohol 
Bitter Orange Pecl.. “40 | { Alcohol 
Buchu... . 6... « go | {Alcohol 
Calamus «40 {Alcohol 
Calumbe, ~ 29 {Alcohol 
Cannabis Indica . “ Alcohol 
Capetenm “Alcohol 
Cascara Sagrada... 9 * 40 fqlcoho 
Jeohol 
Cascara Sagrada , ” e1 
(aromatic) «= |) 4 Glycerin 
Chimaphila : 90 | Diluted Alcohol 
Chirata.. 30 | Diluted Aleohol 
Cimicifuga . . “ 6 Alcohol 
1 { Aleohol 
Aizcerin 
is rater 
Cen ones » : © | followed by 
Alcohol 
| Water 
Cora... ee “40 
Colchicum Sec... .| so {lone 
Contum ... gg {Pilates 
Convallaria, Hf Meohol 
Cubed . bed Alcohol 
(qprtpedinm i Dilnted Alcohol 
imitalis . . ¢ Pinted: Ateohot 
Minted Alcohol 9 
Ergot 4 Acetic Acid ’ 
Erludietyon .. . “fier 
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Aurnanerican List oy Orrician Pruipexrnacts—Chntinued. 
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SPECIAL REMARKS. 

Fluidextractum Aconiti; Fluidextract of Aconite.—The 
standard fixed by the Pharmacopoeia for this fluidextract is 0,004 
Gm. of aconitine in each Ce., to be determined by titration with 
volumetrie acid aes 4 

Fluidextractum 
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Fluidextractum Cannabis Indice ; Fluidextract of Indian 
Cannabis, also called Fluidextract of Indian Hemp.—There seems 
to be little need for this preparation in the Pharmacopoeia, since an 
extract and a tincture of Indian hemp are official. Much of the 
commercial drug is of poor Pane and it seems desirable to have 
the fluidextract tested ARNE ically before it is used, Fluidextract 
of Indian hemp seems particularly suited for the process of reperco~ 
lation, since the constituents of the drug are easily affected by heat~ 
ing with exposure to air. 

Fluidextractum Cinchon# ; Fluidextract of Cinchona, also 
sometimes called Fluidextract of Calisaya Bark.—The standard 
fixed by the Pharmacopmia for this fluidextract is 0.04 Gm. of an- 
hydrous ether-soluble alkaloids in each Ce., to be determined gravi- 
metrically, after the alkaloids have been dried for } hour at a 
temperature of 120° C. (248° F.). The British liquid extract of 
cinchona is made from red cinchona and contains 0.05 Gm. of alla- 
loids in each Ce, 

Fiuidextractum Coce ; Fluidextract of Coca.—The standard 
fixed by the Pharmacopaia for this fluidextract is 0.005 Gm, of 
ether-soluble alkaloids, to be determined by titration with volumetric 
acid solution. 

Pluidextractum Colchici Seminis; Fluidextract of Colchi- 
cum Seed.—The standard fixed by the Pharmacopoia for this 
fluidextract is 0.005 Gm. of colchicine in each Ce., to Raraiatectinen! 
gravimetrically. 

Fluidextractum Conii; Fluidextract of Conium.—The stand- 
ard fixed for this fluidextract is 0.0045 Gm. of coniine in each Co, 
Since the alkaloid coniine is volatile, it is better to convert it into its 
hydrochloride and to weigh it in that form. The weight of coniine 
hydrochloride obtained, if multiplied by 0.777, will represent the 
weight of absolute coniine. The use of acetic acid in the menstruum 
is the purpose of facilitating the extraction of the alkaloid and 
to prevent its loss during evaporation. 

‘luidextractum Glycyrrhize ; Fluidextract of Glycyrrhiza, 
also known as Fluidextract of Licorice —The directions to 
exhaust licorice root solely with boiling water are based upon the 
experience that a less acrid preparation is obtained. Since the root 
swells considerably when treated with hot water, the Pharmacopoeia 
very properly directs loose packing in the percolator, After con- 
centration of the percolate to less than 4 the volume of the intended 
finished product, d with an equal volume of alcohol for the 

z nucilaginons matter, and filtered after 3 days. 
recovered from the filtrate by distillation ; 
Jeohol are added, and finally sufficient 
ct up to the prescribed volame. 
t. by volume of glycerin, 20 per 
Ton ta-Wwaler, 


Fluidextract of Guarana.—The 
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standard fixed by the Pharmacopmia for this fluidextract is 0.035 
Gin, of the alkaloids from guarana, chiefly caffeine, to he determined 
gravimetrically after drying the alkaloidal residue to constant weight 
on a water-bath. 


Fluidextractum Hydrastis; Fluidextract of Hydrastis, also 
known as Fluidextract of Golden Seal.—The standard fixed by 
the P| ia for this Auidextract is 0.02 Gm. of hydrastine, 
the white alkaloid of the drug, in each Co,, to be determined gravi- 
seemed after having dried the alkaloid to constant weight on a 


Finidextractum Hyoscyami; Fluidextract of Hyoscyamus, 
also known ns Fluidextract of Henbane.—The standard fixed for 
this fluidextract by the Pharmacopoia is 0.00075 Gm, of the alka- 
Joids from hyoseyamus in each Ce., to be determined by titration 
with volumetric eer aiatin: An 

Finidextractum Ipecacuanh» ; Fluidextract of Ipecac. 
standard fixed by the Pharmacopeia for this fluidextract is 
Gm. of the mixed alkaloids from ipecac root in each Ce., to be 
determined by titration with volumetric acid solution. The liquid 
extract of ipecac of the British Pharmacopeia is stronger than our 
own, containing from 0.02 to 0.0226 Gm, of alkaloids in each Ce, 

Fluidextractum Lobeliz ; Fluidextract of Lobelia.—This is 
one of the new class of flnidextracts, prepared with 10 per cent. 
acetic acid as a menstruum, and contains no alcohol. It has been 
found by experiments that ceriain drugs are well suited for this 
treatment, and that the finished product keeps as well as if made 
with alcoholic or hydro-aleoholic menstrua, represents the full virtues 
of the drug, and is less liable to precipitation when mixed with 
aqueous liqaids, The fluidextracts of sanguinaria and squill are 
made in the same manner as fluidextract of lobelia. 

The name acctracts hus been proposed as a distinetive title for 
this class of fluidextracts, but it is very doubtful whether it will 
ever be officially ted. 

Fiuidextractum Nucis Vomice ; Fluidextract of Nux Vomica. 
—The standard fixed by the Pharmacopeia for this fluidextract is 
different from that heretofore prescribed, being 0.01 Gm, of strych- 
nine in each Ce., to be determined by titration with volumetric acid 
solution. The proportion of strychnine in the total alkaloids of nux 
vomica varying from 45 to 55 per cent., the present fluidextract is 
about poethi stronger than heretofore. As powdered extract of nux 
yomica contains 5 per cent. of strychnine, small quantities of the 
fluidextract may be mad dissolving 2 of the powdered 
extract in sufficient menstra i rater 1 volume) 
to make 10 Ce, of solution, extract of nux 
vomica is 50 per cent. stronger ! taining 0.015 Gm. 
of strychnine in each Ce. ; ; 7 

Fluidextractum Pilocarpi; Flu’ ‘tract of Pilocarpus, also 
known as Fluidextract of Jaborandi.. ie standard fixed by the 

19 
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Pharmacopeia for this fluidextract is 0,004 Gm. of the alkaloids 
from pilocarpus in each Ce., to be determined by titration with yolu- 
metric acid solution. ey 


Quillaje; Fluidextract of Quillaja, also 
known as Fluidextract of Soapbark.—On account of the toxic 
properties of soup-bark, the use of the fluidextract in medicine is 
extremely limited, and the value of the preparation in pharmacy is 
very questionable. 

Flui tum Rhamni Purshiane Aromaticum; Aromatic 
Fluidextract of Cascara Sagrada.—This preparation is sometimes 
called Aromatic Cascara, and is also known as Tasteless Fluidextract 
of Cascara, although it is not by any means tasteless, The magnesia 
is used for the purpose of destroying the very bitter taste of the 
eascam bark, and the addition of licorice root and compound spirit 
of orange materially improves the taste of the finished uct. It has 
been stated that maceration with water and subsequent drying before 
moistening with menstruum are not essential for the complete 
tion of the bitter taste, but in the author's experience this modifica- 
tion of the process is not satisfactory. Slaked lime has also been 


suggested in place of magnesia, but has been found inefficient and 


yields an inferior preparation. The finished product, if carefully made, 
has a pleasant, sweetish taste. 

Fluidextractum Rubi; Fluidextract of Rubus, also known 
as Fluidextract of Blackberry Root.—The menstruum heretofore 
used for this fluidextract did not yield an entirely satisfactory prep- 
aration, and it was thought that perhaps an increase in the proportion 
of glycerin might overcome the difficulty, but, according to Prof. 
Remington, the best results are obtained by omitting all glycerin 
and using diluted alcohol alone. 


ids with the pectin principles 

present in f r nization of the fluidextract, 

monia- for the same purpose, but a 
relerable. 

lextract of Senna.—The present 

it preparation from that formerly official, 
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inasmuch as the drug is first treated by percolation with strong 
alcohol, whereby odorous resinous matter is removed, to which the 
eriping effect of senna is duc. The alcoholic tincture is rejected, 

the senna, having been dried, is then extracted with diluted aleo- 
hol and the fluidextract made according to the general formula. 
eg finished product represents all the valuable icinal virtues of 


i Fluidextract of Stillingia,—This 
fluidextract will sometimes gelatinize on standing; this may be 
avoided by using a stronger alcoholic menstruum (alcohol 3 volumes, 
water 1 volume), or by adding sugar in the proportion of 10 to 12 
per cent. of the weight of the drug. 

Fluidextractum Stramonii; Fiuidextract of Stramonium.— 
‘The official title now refers to the fluidextract of stramonium leaves, 
since stramonium seed is no longer recognized. The standard fixed 

pecia for this fuidextract is 0.0035 Gm, of mydriatic 
a in each Ce,, to be determined by titration with volumetric 


acid solation. 
Taraxaci; Fluidextract of Taraxacum, also 


known as Pluidextract of Dandelion Root.—The addition of 
sodium hydroxide solution to the concentrated tincture is for the 
purpose of neutralizing the acidity present and thus produce a 
eens miscible with alkali carbonates or bicarbonates without 


oe. . 

Fluidextractum Tritici; Fluidextract of Triticum, also known 
as Fluidextract of Couch Grass.—Although the Pharmacopeia 
directs percolation with boiling water to exhaustion, digestion of the 
finely cut drag will be found equally useful in every way, the o 
tion to be repeated once or twice, as may be necessary ; the infusion 
should then be rapidly concentrated, and when cold mixed with the 
aleohol and set aside for 48 hours, whereby mucilaginous and albu- 
minous matter is separated. The finished product contains 25 per 
cent, of alevhol, which protects the succharine liquid against fermen- 


tation, 

Veratri; Fluidextract of Veratrum.—Since 
the official title Veratrum is now understood to apply to the dried 
thizome and roots of both veratrum viride and veratrien album, the 
pame of the fluidextract has been changed accordingly, 





CHAPTER XXIIL 
EXTRACTS. 


Extracts are pesunstien soft, solid, or dry pemercey sete 
pn th 


by evaporation of a solution of the medicinal 
‘These solutions are prepared, as a rule, in 
explained under Fluidextraets, the solvents or menstrua eny 
being either water, water and alcohol, alcohol, or ether, As ling 
to the different menstrua used in their manufacture, extracts are 
divided into aqueous, hydro-aleoholie, aleoholic, and ethereal, the 
last-named class being recognized in the PI ia under the 
name of oleoresins. ifs fresh plants the solution of the medicinal 
principles is represented by the juice, and may be obtained 
ion ; extracts prepared by simple evaporation of the 
juice of a plant are usually known as inspissated juices, 

The U. 8. Pharmacopmia does not recognize inspissated juices, 
since the narcotic herbs which are extensively used in Europe for 
this purpose are not indigenous in the United States. The juice is 
obtained from the fresh plant, after removal of extraneous matter, 
bruising in a stone mortar with the aid of a hard-wood pestle un 
reduced to a smooth, pulpy mass, which is then strongly ex; 
in canvas bags; in order to recover all the juice, the residue is often 
mixed with water and again expressed. When the plant is not 
sufficiently 1 to enable the formation of a soft pulp, water is 
sprinkled over it from time to time. 

Besides the medicinal principles, the expressed juices of fresh 
herbs contain also laginous and albuminous matter in solution 
and variable quantities of chlorophyl or green ecoloring-matter in 
suspension ; of these, the albuminous principles are most objection- 
able, as upo the juice they undergo change and 
are likely to ret Y extract tough and insoluble, en 

ease of the corm of colchicum, starch, 


J 


coagulated albumen envelops 
it also, which faet is disre~ 


separated by heating the fresh 
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to 55° C, (131° F.) and ciel peeaRe calico; the liquid 
heated to 94° ©, (201.2° F.), and after filtering out the coagu- 
eval to a thin syrup, the chlorophyl is reincor- 
evaporation continued, with constant suing) to the 
consistence. This explains tho firm condition and fine 
some of the British narcotic extracts. The German Phar- 
alone provides for the removal of the gammy matter, and 
narcotic extracts are relatively much than those of 
British and French Pharmacopeias. The solubility of gumm: 
in any way affected by heating, and therefore the til- 
of the al albumen and pa 
tof the 


ain 
i 


ere 


reel 
which is added to the oth 


of Extracts.—The U. 8. Pharmacopeeia recognizes 

three kinds of solid extracts, those of 2 soft, semiliquid consistence, 
like thick honey, those of pilular consistence, and evaporated 
to com dryness. A pilular consistence is such a condition as 
will the extract to be rolled into masses of pilular form with- 
ont adhering to the fingers or subsequently losing shape; this is 
rarely met with in the market, except tn the case of British narcotic 
extracts, which derive their firmness chiefly from the chlorophyl and 
gammy matter present. Pilular consistence for the extracts made 
in this country, by the official formulas, is practically unattainable 
at all seasons, for extracts made in summer are likely to become too 
hard in winter, while those evaporated to the proper consistence in 
winter are prone to soften in summer. Some extracts become tough 
and hard in the course of time; these are best retained in proper 
condition by incorporating with them, while still warm, 10 per cent. 
of their oka Elyceria, as suggested in the Pharmacopoia. ‘The 
condition of complete dryness is not applicable to all extracts, but 
can be readily maintained for all those so directed by the Pharma- 
copia, provided heat and moisture be excluded, g 

OF late years powdered extracts have come extensively into 
demand, their convenience in disper pharmacy cannot be 
denied, Sugar of milk is to be preferre 
diluent on account of its perfect solu 

lieorice root has been four 

the pulverulent condition of the extract, es) 
warm weather. The respective fin 
been nsed with success as diluent 
now prepare powdered ex! £ 
ness in vacuum stills, w! 
effected at a low temperatu 
ents in solution; the dry extrac 
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powder in pebble-mills, whereby heat is avoided. Powdered extracts 
may readily be peace of definite strength, especially those which 
owe their medicinal yalue to alkaloidal or resinous constituents ; and 
in the absence of specific constituents to be used as a basis for 
iuaitdandinition, the Phanmacopaila has directed that they shall beara 
definite relation to the crude drugs from which they have been 
ively made. The following are the standardized extracts of the 
U.S. Pharmacopmia: Of definite alkaloidal strength, belladonna 
leaves, colchicum corm, hyoscyamus, nux vomica, opines physos- 
tigma, scopola, and stramonium—8; representing 4 times their 
weight of the respective crude drugs, caseara la, cimici 
euonymus, and leptandra—4; representing 8 times its weight 
crude drag, ergot—l; representing 10 times its weight of erade 
drag, quassina—l, In Germany, powdered narcotic extracts are 
of one-half the original strength of the extract, by addition 
of nel licorice root. 
The A is of the U. 8. Pharmacopeia for 1880 were closely 
allied to present nowiered extracts, ae were meres 
tions, being made to represent twice their weight of crude 
Tr. ‘The a plan for preparing abstracts Tat to make a 
fluidextract of the drug with strong alcohol, to mix this with some 
sugar of milk, dry by spontaneous evaporation in a warm place, 
then add sufficient: sugar of milk to bring the pare up to one-half 
Bia sree of the powdered drag used, and finally reduce to a fine 


of powdered extracts to cake, caused by 
Dr. A yc in 1899, introduced us 
les, for which it is claimed that 


behind as much inert 

ed by experiment how 
liquid extracts, sufficient 
rd of strength, which has 
product. The solution 
a current of warm air. 
drugs have thus far 
what resemble the iron 


to four times the 

tain one or more 

are yor easily altered 
ring a yellow or brown 
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Te is not known whether the so-called colorless extractive ix 
all plants, neither is its composition or the nature of the 
rod under the conditions mentioned known, except 
at of boiling water and the plage action of oxygen 
convert it ultimately into a blackish insoluble substance, .to 
which the name me has been given, and which a to be 
allied to /umin, Extractive is almost insoluble in absolute aleohol 
er, but dissolves freely in weaker alcohol and water, and is 
removed from its solntion sth animal charcoal and aluminum 
hydro the more readily after it has become colored by oxida- 
Tt is with difficulty freed from admixtures, and the terms 
sweet, bitter, acrid, ete., as applied to extractives, refer to the same 
body in a more or less altered condition, combined or intimately 
mixed with other principles to which the peculiar taste is due. The 
injurions influence of air and heat upon the vegetable juices is 
mainly confined to the alterations of this extractive, and extends, in 
a Timied degree only, to the majority of the well-defined principles, 
Tts effects have often been much overrated, except as regards the 
appearance of the extracts. The color of the different extracts 
i the nature of the drug from which they have been made, 
never be black. ‘The charucteristic taste, and to some 
the odor of the drug, should be perceived in its extract, 
it should yield « nearly clear or moderately turbid solution with 
menstruam used in its preparation. 
Extracts.—While decoction in some cases increases 


Aqueous 
yield of extract, by bringing into solution starch and other inert 
matter, it more frequently injures the gastity of the product by 


ing changes in certain principles which do not occur by infu- 
sion at lower temperatures. There is but one instance, that of 
of logwood, in which the Pharmacopaia directs extraction 
aaa: and this is on account of the difficulty of exhausting 
tough wood. In Europe, digestion is still preferred for a few 
jueyus extracts, but, as a rule, maceration and percolation with 
id water have been found to yield superior extracts. For the 
better extraction of the active virtues of the drag, an addition of 
acid or alkali is sometimes made, as in the case of the official 
extract of colchicum corm and pure extract of glyeyrrhiza. In the 
preparation of aqueous extracts the solution is reed. from objection- 
able matter, whenever necessary, by heating to the boiling-point 
and straining before final evaporation. 

Tn 1889, the plan of concentrating large volumes of aqueous 
solutions of oxtracts by means of cold w mulated by M, 
Adrian, a French pharmacist, and into practice on a large seale, 
Following the suggestions of M. Adrian sub- 
jects the filtered aqueous solutions: ure ¢ \ 
(—4° B), in an ammonia ice-apparatu thus obtains large 

ks of ice, in which the ext ; ion is enveloped, the pure 
water alone freezing; these blocks of ice are rapidly converted into 
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snow by means of lange shaving machines, Another French phar- 
maciat, M. Vee, prefers to convert the aineoas solution into a o 
talline magma instead of solid blocks of ice, and accomplishes this 
by ee the liquid in constant agitation during the freezing proc- 
ess. ‘The snow-like mass is eat in centrifugal extractors, where 
about 75 per cent. of water is removed. The remaining solution is 

in subjected’ to cold (even a lower temperature at first), 
when a syrupy liquid is obtained, which can readily be evaporated 
to a solid extract, in a vacuum apparatus, at a temperature not 
exceeding 30° C. (86° F.), Extracts thus prepared are lighter in 
color than those obtained by ordinary vacuum or open-air evapora- 
tion, form almost clear solutions with water, and Paes oti 
and taste of the drug ina marked degree. It has found that 
all vegetable matter in solution is retained in its original condition, 
even the albumen, water alone being removed, 

Alcoholic and Hydro: ic Extracts—For these two 
classes of extracts percolation is decidedly the best method of 
extracting the médicinal principles of the d the operation being 
continued to complete exhaustion. If percolation be conducted at 
the rate of 5 drops per minute, from 3 to 4 Ce, of percolate should 
suffice for each Gm, of drug. In many cases, particularly those of 
the mydriatic drugs, whose active principles are easily split up by 
prolonged application of heat, it is very desirable to set aside the first 
third of the percolate as reserve, to be incorporated with the remain- 
der when this has been reduced to the condition of a syrupy fluid. 
The recovery of the alcohol is effected, as in the case of fluid 
extracts, by distillation in a suitable still, the final evaporation being 
conducted in porcelain dishes, with constant stirring, so as to insure 
a homogeneous mass and prevent the separation of resinous and 
other matter. As the concentration of the solution approaches the 
condition of a thick syrup, continuons stirring is also necessary, to 
prevent the formation of a film, which, becoming gradually thicker, 
retards the evaporation of moisture, and consequent! 
accumulation of heat within the mass, to the 


a temperature not 
Very cl ( 
although no’ 
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well and it a No. 60 sieve which has been into 
boiling ates The vecined mixture is evaporated are 
til « thread of the mass, upon cooling, becomes brittle; it may then 

[Soke in lumps of convenient size in a cool, dry pluce. 

_ Phe process is strictly one of mechanical purification, the object 

Beyer mee cna et bat of wort Toe and other foreign matter 

found in aloes; the aleohol is simply to thin down the 
melted aloes and facilitate straining. By dipping the sieve into boil- 
ing water, chilling and adhesion of the mixture are avoided, 

Pel Bovis Purificatum ; Purified he esate ox-gall eon- 
tains considerable mucilaginous matter which, upon concentration of 
the former, renders the inspissated mass tough and unmanageable— 
this can be removed with alcohol; and as liquid fresh bile is unfit for 
internal administration, purification is necessary. The U.S. Phar- 
olay directs that fresh ox-gall be evaporated ona water-bath to 

rd its volume, and then mixed with an equal bulk of aleohol 
and set aside in a covered vessel for three or four days; the clear 
solution is then decanted, the remainder filtered, and the mixed 
evaporated to a pilular consistence. 

A simple test of the quality of purified ox-gall is to dissolve it 
in water, when « clear solution should result, which should remain 
transparent upon addition of an equal volume of alcohol, 


THE OFFICIAL EXTRACTS. 


The Pharmacopeia nizes 27 extracts, of which 18 are 
directed to be from the drag direct and the remaining 9 by 
ition of the official fluidextracts of the respective drugs. 
With the exeeption of extract of Indian cannabis, this latter method 
is direoted in every case where the fluidextract of the drug is made 
with the same menstruum which is intended to be used for the corre- 
sponding extract. The plan is convenient for the preparation of 
extracts in small quantities, and perfectly proper, since from 80 to 
90 per cent. of the liquid constituting the fluidextract has not been 
subjected to heat at all, and is therefore practically identical with a 
percolate freshly obtained. 

According to the menstraa used for extraction of the drags direct 
or for preparation of the fluidextract to be evaporated, the official 
extracts may be divided into the following classes : 

Made with official aloohol: cimicifuga, Indian cannabis, and 
and physostigma, ‘ 

le with a mixture of alcohol 4 volumes, water 1 volume; 
euonymus, rhubarb, and scopola. 
de with a mixture of alcohol 3 volumes, water 1 volume: 


leptandra and sumbul. 
vO 


lade with a mixture of alcohol 5 volumes, water 2 volumes: 


Made with a mixture of alcohol 2 volumes, water 1 volume: 
belladonna leaves, hyoscyamus, and stramonium, 
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Made with official diluted alcohol: colocynth and digitalis. 

Made with a mixture of alcohol 124 volumes, water 874 volumes : 
cascara sagrada and taraxacum. 

Made with water: aloes, colchicum corm (with addition of acetic 
acid), gentian, glyeyrrhiza (with addition of ammonia water), hema- 
toxylon, krameria, malt, opium, and quassin, . 

le with a mixture of water 13 volumes, acetic acid (36 
cent.) 5 yolumes, the resulting extract being subsequently see 
with a mixture of alcohol 3 volumes, water 1 yolume, and the insol- 
uble portion rejected ; nux vomica. 


Acrnaxerican List or Ovricia1 Extracts, 


the powdered the “s 
Showing the fineness of baler Spey required moisture, 





extract. soot 
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Classified according to their consistence, the official extracts may 
be divided us follows: 

Extracts: Aloes, cascara sagrada, cimicifuga, colocynth, com- 

colocynth, euonymus, hematoxylon, krameria, leptandra, nux 


yomica, opium, physostigma, and quassia. 
Dist eae Belladonna aves colchicum corm, digitalis, 
gentian, hyoseyamus, Indian cannabis, licorice (purified), rhubarb, 
copola, stramonium, sumbul, and taraxacum. 

Extracts: Ergot and malt. 


SPECIAL REMARKS. 


Extractum Aloes; Extract of Aloes.—Since the official title 
Aloe includes the inspissated juice derived from different species of 
the plant, the extract may be made from any of the commercial 
varieties. It is probable that the so-called Barbadoes or Curagao 
aloes is chiefly employed. The large proportion of water ordered 

the Pharmacopeia is for the purpose of avoiding the admixture 

resin ; a concentrated aqueous solution of aloes retains in solution 
the resin present, whereas a dilute solution deposits it on cooling. 
The extract does not yield a perfectly clear solution with water, as 
complete separation of resinous matter is impossible. The extract, 
when properly made, is brittle and easily converted into a yellow- 


brown powder. 

Extractum Foliorum; Extract of Belladonna 
Leaves.—The official title of this extract is rarely used by physi- 
cians, the more familiar term etractum Belladonna: being sed i 
erste. In Great Britain the name Exéractum 

Aleoholicum is applied to an alcoholic extract of belladonna 
root, a pi ition differing from our extract, both in appearance 
and strength, having a brown color and containing only about two- 
thirds as much alkaloid. Kxtractum Belladonna Viride of the 
British Pharmacopieia, formerly known as Extractum Belladonne, 
is the inspissated juice of fresh belladonna herb. 


a Beige m where x 
represents the quantity of official extract corresponds to, or can 
‘be made from, 1 Gm. of the assayed ct; the 1114—1= 
0.114. This method of calculation can also be applied to other offi- 
cial standardized pilular extracts. 
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Extractum Cannabis Indicw# ; Extract of Indian 
—Owing to the variable character of commercial Indian 
extract Is at times of unsatisfactory quality, and in the 
constituents which admit of chemical assay, physiological 
ae to be penile to acorn ‘ine the ee ral oie 

extract is rich in resin, has a ish-green and a pecu- 
liar, rather unpleasant heavy odor. It is soluble in alcohol, ether, 
chloroform, he of peas fixed oils. pi alcoholic ae 
is precipitat yy solution of potassium or sodium hydroxide, 
a base insoluble in alkalies, 

While chiefly administered in pill-form, extract of Indian ean- 
nabis is sometimes prescribed in mixtures and can then be best kept 
in suspension by dissolving it in a small quantity of expressed oil 
of almond and emulsifying the solution with the aid of acacia, 

ctum Ci A of Cimicifuga.—Since the 
residue obtained by evaporation of fluidextract of cimicifuga consists 
wholly of resinous matter, it is admirably adapted to the pulverulent 
form, which is easily maintained by the addition of finely-powdered 
licorice root. The Pharmacopoia directs that 26 Gm. of 
extract shall be made from 100 Ce. of the fluidextract, and thus it 
represents 4 times its weight of the crude drag. 

Extractum Colchici Cormi; Extract of | Colchicum Corm,— 
Although the official title of this extract has been changed, the name 
extract of colchicum root will no doubt continue in use among phy- 
sicians and others. The British extract of colchicum is the 
sated juice of the corm freed from feculent matter. The Pharma- 
copeia requires that the official extract of colchicum corm shall 
contain 1.4 per cent. of colchicine, to be determined gravimetrically. 
Tf the extract be found by assay to contain more than this propor- 
tion of alkaloid, sufficient powdered sugar of milk should be incor- 
porated to reduce it to the official standard. 

Extractum Colocynthidis ; Extract of Colocynth.—In order 
to avoid the fixed oil which is pen in the seeds, the Pharmaco- 
peeia directs that only the pulp of the colocynth shall be used ; 
maceration and expression are preferred to percolation, on account 
of the spongy character of the material. The yield of extract varies 
from 40 to 50 per cent. if made from good pulp; if ealeulated for 

ole fruit, it ranges from 14 to 20 per cent. Many 

e seeds to remain in the fruit, being careful 

shed during the grinding, The presence of 

ould prevent evaporation to dryness and 
powder. 

Compesttins Compound Extract 

ctly homogeneous sepa cannot 

r the ingredients : ne px » the 

that an intimate mixture shall 

d alcohol; when the aleohol has 

becomes brittle, the powdered carda- 
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i af thi tract is 
2 is ex! practi 
Beith ad Swiss Pharmaco, 


S 
ife 


of 10 per cent. of 
and Bie eaves 


Extractum Euonymi; Extract of Euonymus, also known as 

E of Wahoo.—Fluidextract of euonymus upon evaporation 
a# residue rich in resin which is readily powdered, and must 

be mixed with sufficient finely powd Hicorice root to bring 


Fn 


mix 
i¢ finished pets up to the official standard, which demands that 


FF 


tract represent 4 times its weight of the crude drug. 
Gentiane; Extract of Gentian.—All of the valu- 
bitter principles of gentian are soluble in cold water, while 
inert matter is avoided by the use of this menstruaum; when 
water is employed, the yield of extract is vastly increased on 
it of the quantity of pectin compounds taken up. The 
pane balling cold-water percolate, as directed in the U. 8. 
rein, is to coagulate the albuminous matter, after removal 
which the extract obtained forms an almost clear solution 
with water, To judge from the tough condition and imperfect soln- 
many commercial extracts of gentian, manufacturers must 
frequently resort to heat in the exhaustion of the drug, With cold 
water, gentian yields about 30 per cent. of extract, which can be 
fnereased to 50 or 60 per cent, with hot water; the United States, 
German, French, and Swiss Pharmacopenias, all direct cold water ; but 
the British Pharma ia, strange to say, recommends infusion for 
two hours and then boiling for fifteen minutes, followed by expression. 
Extractum Glycyrrhize Purum Extract of Glycyr- 
thiza.—Commercial extract of licori 
with boiling water, the decoction bei 
with po licorice root, starch, Bal 
the necessary firm consistence. It occurs 
and rolls or sticks, and ns ihe but 
preparations on account of the am , 
present; hence the Pharmacopmia teota the 
pletely soluble extenct, officially desig: 
thiza, The addition of ammonia wat 
to dissolve any glyeyrrhizin whicl 
drug in an insoluble condition. 


it 


2 
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Extractum Hematoxyli; Extract of Mematoxylon, als 
known as Extract of Logwood.—The medicinal value of logwood 
lies in its astringent principle, which cannot be entirely extracted 
with cold water ; hence boiling is officially directed, It is important 
that all contact with metal be avoided on account of the tannin, 
‘The extract should yield a clear, purplish-red solution with water, 
Extract of hematoxylon is well adapted for the dry condition, as it 
is non-hygroscopic ; its taste is sweetish and afterward astringent. 
The commercial extracts of logwood sold in boxes are not suitable 
for medicinal pu , being only partly soluble in cold water. 

Extractum pecerpanin Extract of Hyoscyamus.—As hen- 
bane is very variable in its alkaloidal content, and at times of poor 

uality, a carefully standardized fluidextract only should be used in 

e puvroration of the extract, cially as the average yield of 
pilular extract is equal to about of per cent. The Pharmacopeia 
requires that extract of hyoscyamus shall contain 0.3 per cent, of 
totul alkaloids, to be determined by titration with volumetric acid 
solution, If the extract should be found to contain a larger per 
centage of alkaloids, sufficient powdered sugar of milk must be 
incorporated to reduce it to the official standard. For method of 
finding the necessary amount of diluent, see Extract of Belladonna 
Leaves. The extracts of hyoscyamus of the British and German 
Pharmacopaias are the ingpissated juice of fresh flowering herb. 
The first-named is recognized under the official title Extractum 
Hyoseyami Viride. Cubical crystals sometimes found in British 
extracts of belladonna and hyoseyamus have upon examination 
proved to be potassium chloride. 

Extractum Krameriez ; Extract of Krameria, also known as 
Extract of Rhatany.—Cold water is an excellent solvent for the 
particular tannin present in rhatany, upon which the astringeney of 
the drug depends; hot water will yield a larger percentage of 
extract, but this will not form a complete solution with water, while 
the cold water extract is soluble, and with the addition of sugar 

ir liquor, A very weak alcoholic menstranm 
increased yield of extract, but with results 

hot water. Decided astringency and a 

warm water and sugar are indications 


xtract of Leptandra.—Although 
by evaporation fe ie ae 
rcent., thus leaving a 
Ehing the official salad of 
ract_to represent 4 Gm, of ti 

n t found satisfuctory for main- 

pulverule official extract. The finished 
should t pered bottles, in a cool, dry 


cf t ‘alt.—Since diastase, the chief 
active constituent o: troyed by a temperature approach~ 
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ing that of boiling water, it is essential that the temperature 
artead in the ial process of manufacture be Moe exoanthll 
Eva of the infusion at a low temperature in a vacuum a 
ratus is al to be preferred, the avernge yield being about 5 

cent. of extract. Extract of malt is a brown-yellow thick 
Fauia or semifluid mass, having « slight peculiar odor, a sweet taste, 
and an acid reaction toward litmus paper. 

‘The diastasic value of extract of malt is determined by eel ese 
of converting starch into dextrose, and the following me! may 
be for comparative testing of different malt extracts, that 
extract capable of converting the langest amount of starch within a 
given time, under like conditions, being considered the best: Dis- 
solve 5 Gm. of extract of malt in sufficient distilled water to yield 
100 Ce. of solution; of this, add 5 Ce,, representing 0.25 Gm. of 
the extract, to 250 Ce. of cold starch mucilage (prepared by dis- 
solving 30 Gm. of Bermuda arrowroot in 1000 Ce. of boiling dis- 
tilled ree and keep the mixture at a temperature of 55° to 60° C, 
(181°=140° F.) for 0 minutes; then ae) the diastasic action by 
raising the temperature to 100° C. (212° F.) or by addition of 2 or 


3 Ce. of a 10 (per cent. sodium hydroxide solution, and dilute the 
mixture to a given volume by addition of water. ‘Titrate an aliquot 
part of the liquid with Fehling's Solution (alkaline cupric tartrate 
volumetric solution, U. 8, P.) and ascertain the amount of dextrose 
present, from which deduct the amount found in a si Reng 


amount of the extract of malt by previous titration with Febli 
Solution ; the difference indicates the amount of sugar produced by 
the diastase present in the extract. Each Ce. of Febling’s Solution 
corresponds to 0.005 Gm. of anhydrous dextrose, or 0.0045 Gm. of 
starch converted thereinto. 

Extractum Nucis Vomicw ; Extract of Nux Vomica.—The 
object of exhausting the drag with 10 per cent. acetic acid is to 
avoid extruction of the fixed oil present in the seed, the aiseen 
tmoval of which before the extract can be powdered, is a tedious 
Cope A coarse powder is preferable in order to avoid impac- 

of the mass, since under the influence of the watery menstraum 
the powder mpidly swells. Unfortunately the acetous menstraum 
also extracts considerable inert matter, which by increasing the yield 
of dry extract may render the standardizati e powder impos 
sible, or at Jeast difficult, because the lw he yield of extract, the 
analler must be the percentage of alkaloids in the same, 
author's experience from 35 to 40 per ¢ 
obtained eng nux vomica with 
su) averuge strychnine content 
14 per cent., such an extract would cont 
cent. of strychnine and allow no additior 
lent condition, being already belo bed standard. 
in therefore very properly | hat the concen- 
trated liquid tbe diluted with 3: rolume of alcohol, 
Whereby the inert matter extracted by the acid menstruum is pre~ 
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cipitated, the hydro-alcoholie liquid retaining the alkaloids present 
in solution as acetates. After washing the precipitate th fy with 
a mixture of alcohol and water, as prescribed, the solution is evapo- 
mated to dryness and a small quantity of the powdered extract is 
assayed ; from the results obtained the quantity of sugar of milk 
is calenlated necessary to add to the remainder of the powder, so 
that the finished product shall contain the prescribed amount of 
strychnine, namely 5 per cent. 

‘Thus, if 2 Gm. of the powdered extract should be found to con~ 
tain 0.130 Gm, of strychnine, or 6.5 per cent., then each Gm. of 
the remaining powder requires the addition of 0.800 Gm. of su; 
of milk to reduce the strength to that of the official standard of 5 
per cent., for 0.05 : 0.065: 1: x (x= 1.800), where x represents the 
weight of official extract corresponding to 1 Gm. of the extract 
ee ‘Then 1.300—1 ==0.300 in grammes. 

owdered extract of nux vomica is very susceptible to moisture 
and heat, and readily cakes unless preserved in tightly stoppered 
bottles in a cool, dry place. The present extract is weaker than that 
formerly official, which latter contained 15 per cent. of total alka- 
loids and since the proportion of strychnine present in 
alkaloids varies from 45 to 55 per cent., this would correspond to 
from 6.75 to 8.25 per cent. of strychnine, as compared with the 
present official standard of 5 per cent. The British extract of nux 
vomica is of pilular consistence, but of the same strychnine content 


a8 our own. 

Opii; Extract of Opium.—Opium is easily ex- 

hausted with cold water, but instead of tritarating the Breck of 

opium and water occasionally during twelve hours, it is better to 

rub the opium into a smooth paste with water in a mortar, wash 

this carefully into a flask or ottle, add the remainder of the water, 

cork the flask or bottle, and shake vigorously every hour or two; 

agitation is more easily accomplished and is more beneficial to the 

extraction of the soluble principles. The magma on the filter should 

be slowly percolated with water until the liquid is nearly colorless 

and only faintly bitter. After concentration of the percolate to 

about twice the weight of opium used, the moisture and morphine 

present are determined, in order to ascertain the amount of sugar 

of milk which must be added to the syrupy extract, so that, upon 

complete drying, it shall yield a powder containing 20 per cent. of 
crystallized phine. 

Suppose ick syrupy liquid is found to contain 72 per cent. 

of moisture per cent. of crystallized m ine: then 

will require the addition of 0.07 Gm, 

hen evaporated to drynes# and powdered 

ibed quantity, 20 per cent., of 

ig calculation: As the syrup: 
f moisture, 100 Gm, will yield 100—7: 
nd the original morphine content of 7 
0 Gm.) will be increased to 25 per cent. in 
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the dry extract, because n+ morphine is lot. and 7 Gm. is 25 per 

cent. of 28 Gm. Now, acoonding tw the rule for adjustment of per- 

centages, given on page 13. mu.tply the given simants sb 

percentage and coe by the ryuinel pero-ntaze. « 

and 700 = 3. : hence the 25 extract, rprecaliie 

Gm. of the ae Tiguid, will viehi 35 Gm. of powdered extract 

of the official <tandand, vieldi per cent. of eryaailized mar 

. The difference. then. tetween 28 Gm. and 35 Gm. sor 7 Gm.) 

is the quantity of sagar of mik required for 1) Gm_ ot the syrupy 

im. fer 1 Gm 

of the syrupy liquid 

tallized Reavis when mixed with 1. 
evaporathen to dryness will vi- 

taining the origi 


Physostigmati Physostigma, 
known a Extract of Calabar Bean — Lik ail ~+ik. phy=-tigma 
ovntains mosherab- Gr. whieh & extracted ty the alovbolie men- 
Srcum. api iene: it Bo ma pet 
powdered e¢xtret withect th abikion 

Dk. if abhi predoss a ze 


























Gm. of eye 








requires that 0 
wluble alka) + 
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Extractum Rhei; Extract of Rhubarb.—When the official 
fuidextract of rhubarb is evaporated to dryness it yields from 35 to 
42 per cent. of residue, which can easily be reduced to powder, 
keeps admirably if mixed with sufficient powdered licorice root to 
represent twice its weight of the crude drug. Such « powdered 
extract corresponds very nearly to the yield of pilular extract 
obtainable from the fluidexteact directed by the Pharmacopeia and 
is preferable to the latter for dispensing purposes, since the pilular 
extract is apt to become tough and dry with age unless some glyo- 
erin be incorporated with it, 

Extractum Scopole; Extract of Scopola.—This extract, 
which is practically identical in composition and medicinal effects 
with an extract made from belladonna root, is official ized 
for the pur of permitting its use in plasters. The 
extract in pilular form is about 16 to 20 per cent. and the - 

ia requires that it shall contain 2 per cent. of aaa alka- 
loids, to be determined by titration with volumetric acid solution, If 
the extract be found to be above the prescribed strength, sufficient 
powdered sugar of milk must be added to reduce it to the 
standard. the necessary quantity of sugar of mille can be found 
by calculation, as explained under Extract of Belladonna Leaves, 

Extractum Stramonii; Extract of Stramonium.—Since the 
leaves are the only part of the stramonium plant officially 
nized, the present extract is rich in green coloring-matter, It is 
prepared like extract of hyoseyamus, but is required to contain 1.4 
per cent, of alkaloids, to be determined by titration with volumetric 
acid solution, If found to be above the prescribed \, it 
must be mixed with sufficient powdered sugar of milk to reduce it 
to the official standard. The average yield of extract of stramoniam 
leaves is about 20 per cent. On account of the lage rtion of 
resinous matter in the leaves it is essential that the fluidextract be 


yield 


Extractum T: 


this extract was formerly directed 
aporation of the juice of the root 
plan was followed to any: 

vas made for the removal 

sof the juice. The exhaus- 
veuk aloabolig (about 12 per 
action of the medicinal vir 





CHAPTER XXIV. 
OLEORESINS AND RESINS, 
OLEORESINS. 


Soxutions of this class ee the medicinal virtues of the 
drugs from which they are made, in a more concentrated form than 
it They possess the power of self- va~ 

are superior to fluidextracts. Oleoresins 


ich consists in slowly per- 
acetone, to exhaustion, recoy= 


pa 

ha cork into the receiving re 

or disk, upon which the material to be extracted is packed, 

and which communicates by means of a small funnel-shaped tube 


with D. The lateral tube BF s into the tu! 
vided with a properly cut cork, A, so that the acet 


G, whieh is pro- 
por MY pass 


from the receiving bottle toa spiral condenser, H, fitted by means of 


a cork to the top of the extractor; the acetor 
made to pass npward through the powder by pi 
into the tube G, thus closing the orifice 
A loose pledget of cotton is placed in t 
piece of filter paper ix placed over the small 
material from passing down, The 
any convenient size, of glass or tir 
receiving flask is placed in 
ane sine is condensed 

4 @ powder, the pro 
pogo 
the recovery of the acetone from t w 
the drug has been completed. Th oT 
D and BP is closed by means of the cork, 


vapor can also be 
the cork deeper 


apparatus is 
raction of 
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wet sponge to the receiving flask, the acetone vapor therein is con- 
densed and a partial vaeoum ew 5 
Fie. 215, which withdraws all the ether the 

mare in the percolator above. 

Experience has shown that when 2 Co, 
of percolate have been obtained for each 
Gm. of drug used, the latter will be prac- 
tically exhausted, therefore percolation be- 
yond this point is unnecessary; with the 
continuous extraction apparatus, half the 
quantity of acetone can be made to accom- 
plish the same results, 

Some care is necessary in the recovery 
of acetone by distillation, as official acetone, 
which is directed to be used in the process, 
boils at eet Weeetta i te recovered 
acetone shou! mit very slightly in 
nated with the odor of volatile aileai ae 
be used for a subsequent operation. Oleo- 
resins are not used to soy great extent at 
present, and are rarely made by the 
mucist himself; small quantities for use in 

iptions may be conveniently obtained 
lating some of the finely powdered 

the barrel of a glass syringe and 

me to evaporate in a warm 

The yield of oleoresins ranges from 
60 per cent. for different drags, and 
0 varies from liquid to a soft 
upon the amount of resin 


me in a Tees 

t su v 

as been found very satii 

obtained of great purity, 
moderate price, and its 
ether, the menstroum 

sin its higher 

nent lesser volatili 
acetone have been 
ether and do not 


ld nothing of value 


eae T izes 5 uleo- 
pared with acetone anc 
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bee cat da pee packed firmly into the pereolator, 
Seeger ok eat ta palin tie Cr st he gael ih, 
in in lupulin this m 
therwise the mass wil bate inpct. The fillowng ean aghae 
list of the official ‘spec showing the fineness of powder 
and the average yield 


. Olen of Apdo 
1! Oleoresin of Cay 


Dake i 
* ! Oleoresin of Ginger. 


Special Remarks. 


Oleoresin of of Aspidium, also known as Oleoresin of Male 
awearn : preparation is known also by the names oleoresina filicis, 
athereum, and oleun filicis maria, As the root mp- 

fily dave a upon keeping, only that having a fresh color 
should Be med . ‘The oleoresin of male fern generally Copia on 
Spann of filicic 


Magid, which, shorty af 

, Whi sho 
is dma by ek 
doe, or washing 


ognized under 
the name Eztractum’ eAaptbias and mixture of 
equal volumes of ether and alcohol. ‘eubeb deposits, 
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upon standing, waxy matter and a crystalline bod it i 
as the Pharmacopeia directs, should be rejected, only nid 
portion being dispensed. It is of a green or brownish. ir, 
and when made with acetone has been obtained to the extent of 25 
cout. 
Er olecresin of Ginger—When made from uncoated (Jamaica) 
ginger the yield of oleoresin is less than from coated ginger, and is 
ulso lighter in color, thinner, and of a more agreeable flavor. ‘The 
name piperoid has sometimes been applied to this preparation. 
From coated ginger as much as 10 per cent, of cloned has 
poe obtained, while from Jamaica ginger the yield rarely exceeds 
per cent. 

Oleoresin of Lupulin.—Lupulin is very rich in resin, hence a 
large yield of oleoresin is to be expected; it is of a reddish-brown 
color and has the consistence of a soft solid extract. While the aver- 

yield is about 60 per cent., as much as 70 per cent. has been ob- 
tained, with both ether and acetone, by complete exhaustion, 

Oleoresin of Pepper.—Commercially this preparation is known 
also as oil of black pepper, which latter, however, is usually obtained 
as a by-product in the manufacture of piperin. Oleoresin of pepper, 
when first made, deposits piperin in crystalline form, which 1s sepa- 
rated by straining, iavie a thick, very black liquid. The yield 
with ether or acetone rarely exceeds 6.5 per cent. 


Under the title Resine the Pharmacopeia recognizes 4 prepara- 
tions, 1 of which, however, is simply a enianie product obtained in 
the distillation of the volatile oil from a natural oleoresin. For the 
remaining 3 an official process of manuficture is given, aleohol being 
used as a solvent in each case; the resin is obtained by pouring « 
concentrated alcoholic tincture of the respective drugs into cold water 
and subsequently washing the precipitate repeatedly with water, 


Anpranerican List or ‘tae Orricrat Resrxa. 


English Name. ‘Mode of obtaining. 
Residue left after distillation 
of the volatile oil from 
Turpentine, 
Ry pouring a concentmied 
Resin of Jalap . . . . 1 alcoholic tincture of Jalap 
into cold 


- « Resin of Podophyllum | peyllae into cold water 
| acidulated — with hydro 
chloric acid. 
ar 4 By pouring a concentrated 
Resina Scammonii . . . . Resin of Scammony - | alcoholic tincture of Seam- 
i : mony into cold water. 
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Special Remarks. 


Resin of Jalap.—The amount of rsin in jalap root varies con- 
siderably, ranging from 6 to 18 per cent., and it is not always pos- 
find commercial jalap, which exceeds the official requirement 
less than 8 per cent, of resin, although prime lots yielding 
per cent. are occasionally met with, Resin of bree 
is soluble in alcohol in all proportions, the solution having a slight 
acid reaction to litmus paper ; it is also soluble slowly in 6 times its 
weight of 10 per cent. ammonia water, but is insoluble in fixed and 
volatile oils. The Pharmacopaia requires that not more than 10 
per cent. of the resin shall be soluble in ether, and not more than 35 
cent. in chloroform, and that if its solution in ammonia water be 
acidified with hydrochloric acid, only a slight turbidity shall appear, 
the absence of rosin, guaiac, and other resins. The ce 
of common rosin may also be detected by solubility in oil of turpentine 
and by gelatinization upon cooling a solution made by digesting the 
resin in 10 parts of aramonia water at 80° C. (176 ee 

Since resin of jalap has a slightly acrid but not bitter taste, an adul 
aloes may be porated if a pronounced bitter taste ix 
observed, If resin of jalap be moistened with aleohol and then 
with a solution of ferric chloride, a green color should not be devel- 
oped, nor shonld a blue color be observed if the inner surface of a 
fresh potato paring be rubbed with the resin, otherwise guaine is 
it. ‘That portion of jalap resin insoluble in ether, when dis- 
solved in caustic alkali solution, is not reprecipitated upon addition 
of an acid ; this property distinguishes jalap resin from other resin 
ex that of seammony, and from the latter it differs in its insol- 
ubility in ether and oil of turpentine. While resin of seammony 
ight become accidentally mixed with jalap resin, it would never be 

led as an adulterant, since it is far more expensive, 

Resin of jalnp may be obtained free from color by treatment with 
animal charcoal ; the best plan is to mix the charcoal with the pow- 
dered tala before percolation, and also to pass the percolate through 
animal charcoal, 


Resin of Podophyllum.—The object of adding hydrochloric 
acid to the water before adding the alcoholic solution is simply to 
facilitate the separation of the resinous matter. The y 

of podophyllum rarely exceeds 4 or 5 per cent., and its color should 
be from grayish white to yellowish green, provided no heat higher 
than 35° & ‘a5? F.) is used in drying it. According to Prof. Lloyd, 
who has had large experience in the manufacture of this resin, the 
concentration of the alcoholic tincture should not be carried beyond 
a vory thin syrup, the water into which it is poured should he ice- 
cold, and the washed resin should be dried without heat, by exposure 
to air in a cold place. Alum-water is sometimes used to effect pre- 
cipitation of the resin, but it yields a yellow product of inferior 
quality, The Pharmacopeia requires that not less than 99 per cent. 
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of resin of yilum shall be soluble in not less than 75 
per cent. pA orstgehe Jess than 65 per one ealenehett and not 
more than 25 per cent. in boiling water; also that upon 

it shall not yield more than 0.7 per cent. of ash. The solubility 
of resin of podophyllum in ether varies from 50 to 85 iia cent, 
depending upon the mode of its preparation, the better qua ty belo 
most soluble and also lighter in color; according to F, B. Power, 
boiling water will dissolve about 80 per cent. of the resin if the 
treatment with fresh ions of the water be continued as long as 
anything is removed, but eco most of it again on cooling. Resin 
of podophyllum forms a yellow liquid with solution of sodium or 
potassium hydroxide, from which it is reprecipitated by acids, 

The name podophyllin is extensively applied in commerce to the 
resin, but does not always represent the official article. 

Resin of Scammony.— ‘The Pharmacopoia directs that this resin 
be prepared from the gum-resin seammony, and not from the root 
direct, as in the two preceding resins; hence treatment of the 
powder with boiling alcohol is directed instead of percolation. The 
yield of resin of scammony depends upon the ually the gum- 
resin, and may vary from 70 to 90 per cent,, alco! bry 
ponspont 2 per cent. of water-soluble matter, according to es 

rkoe, 

Resin of seammony is wholly soluble in ether and oil of turpen- 
tine, and is not precipitated by acids from its solution in caustic 
alkalies. It is very slowly acted upon by sulphuric acid, whereas 
common rosin is immediately turned intensely red; the presence of 
the latter can thus be detected. The resin of scammony ean be dis- 
tinguished from the gum-resin by not yielding a green emulsion 
when triturated with water. The Pharmacopoia requires that upon 
pesnestion resin of seammony shall not yield more 1 per cent. 
of ash. 





CHAPTER XXV. 
COLLODIONS. 


Unoper this head are recognized in the Pharmacopeia 4 solutions, 
the base of which is pyroxylin, or soluble gun-cotton (see Cellulose, 
Part III.), and the solvent, a mixture of alcohol and ether. Collo- 
dions are employed only for external medication, and owing to the 
very volatile character of the solvent they rapidly form a skin-like 
covering, or pellicle, when applied, which is impervious to water. 
Where a strong contractile coating is desired, the plain collodion is 

referred, otherwise a less constringent and more comfortable cover- 
ing is obtained by the addition of castor oil and Canada turpen- 
tine, as in the case of the official flexible collodion. For the pur] 
of medication, any substance soluble in ether may be added, such as 
iodine, iodoform, extract of Indian cannabis, salicylic acid, croton 
oil, mercuric chloride, veratrine, atropine, resorcin, pyrogallol, etc. 
Since pyroxylin is insoluble in water, the addition of the latter to 
collodion would cause immediate precipitation, hence all substances 
soluble only in water or alcohol and water, such as extract of bella- 
donna, morphine sulphate, ete., are excluded from admixture. Col- 
lodions should always be preserved in tightly cork-stoppered bottles, 
in a cool place, remote from fire, on account of the ether present ; 
care should also be taken that no collodion be allowed to remain on 
the lip or in the neck of the bottle after pouring out the liquid, to 
avoid “fixing” of the cork as the menstruum evaporates. 

Collodions are best dispensed in small round-shouldered vials 
provided with a cork through which a camel-hair pencil has been 
passed and securely fastened ; this avoids loss of material and dry- 
ing of the collodion in the brush—a very annoying occurrence. 


ALPHABETICAL List oF OrFictaL Co1Lopions. 


Latin Name. English Name. Composition. 

s : Pyroxylin 4 Gm,, Ether 75 
Collodium. ... . . . -Collodion. . << { PREFS Sigh om 

Chloroformic Extract of Can- 

tharides (representing 60 

Gm, Cantharides) 15 Gm, 

Flexible Collodion 85 Gm. 


\ 
{me Oil 3 Gm, Canada 





7 , sCantharidal —Collodion 
Collodium Cantharidatum 4 “"(Biistering Collodion) 





Turpentine 6 Gm, Collo- 
dion 92 Gm. 

Tannin 20 Gm., Aleohol, 5 
Ce, Ether 25’ Ce., Collo- 
dion sufficient to make 
100 Ce. 


Collodium Flexile . . . . Flexible Collodion . . 


Collodium Stypticum . . . Styptic Collodion 
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SPECIAL REMARKS. 


Collodion—If the xylin has been carefully it 

should be perfectly soluble in the official menstruam, alt a 

oe sediment of dirt, etc., occurs after the solution hins beon set 

aside for a few hours; from this the liquid can be carefully poured 

off, as filtration is eae Anthony’s collodion cotton, spe~ 

eal prepared for photographers’ use, has been found very satis- 
ry. 

Cantharidal Collodion.—The value of cantharidal collodion 
will depend upon the quality of the powdered cantharides nsed and 
the care with which it has been exhausted. Since chloroform is a 
very volatile menstruum, percolation must be conducted in a special 
apparatus (see Oleoresins), to avoid loss; the liquid is easily reeoy- 
ered by distillation on a water-bath, as chloroform boils at about 
60° C. (140° F.). The extract dissolves readily in flexible collo- 
dion, by agitation, the finished product representing 60 per cent. of 
its weight of powdered cantharides, which makes it nearly twice as 
strong as the official cerate of cantharides. 

ible Collodion.—The addition of Canada tine 
(Canada balsam, or balsam of at) and castor oil imparts to collodion 
the property of forming a flexible pellicle which, while serving as 
an impervious covering to the part affected, yet permits of perfect 
freedom of motion, 


Styptic Collodion.—Owing to the large proportion of tannin 
ordered in the formula for styptic collodion, it is necessary to use a 
small quantity of diluent—ether and aleohol—with whieh the tannin 
is thoroughly mixed before the final addition of collodion, Flexible 
collodion is not suitable in this case, as a constringent pellicle is 
desired. Any impurities from the tannin may be removed by rapidly 
ipeainiog tbe solution through gauze previously moistened with ether 
an CO! Le 





CHAPTER XXVI. 
EMULSIONS. 


Tue term “emulsion” is applied to a more or less permanent 
homogencons liquid mixture composed of fatty, ethereal, or resinous 
substances and water, the former being suspended in a minutely 
divided state, which gives rise toa peculiar opaque and milk-like 
ay we. Nature provides types of true emulsions, in the form 
of milk, the natural food of all young mammalia, and the milk-like 
paleetiof certain plants from which the official and other gum-resins 
are obtained. 

Emulsions prepared by pharmacists may conveniently be divided 
into natural and artificial - to the fortier cle belong those which 
are made from seed or gum-resins, by simple trituration with water, 
Nature having provided the necessary emulsifying agent in intimate 
association with the oil or resin, Artificial emulsions are such a8 
require the addition of some foreign body, by means of which the 
suspension of the oil or resin is made ible; to this class belong 
the majority of the emulsions prepared at the dispensing-counter. 
Fixed and volatile oils, as well as ether, chloroform, oleoresins, and 
resins, are suitable for exhibition in the form of emulsion, the sus- 
pension in water being accomplished by the aid of appropriate 
excipients, such as acacia, tragacanth, yolk of egg, casein, dextrin, 
Trak moss, gelatin, soap-bark, ete. ng seeds and natural 
gum-resins contain albuminous and mu us matter, by means 
of which the oil and resin can be broug! to perfect suspension in 
water, and such emulsions approach more closely in character and 
stability to cows’ milk, which may be loo! the most per- 
fect emulsion known. The theory of em : follows : 
The insoluble liquid or solid, in a state of i 
pletely surrounded or enveloped by 
and excipient, and thus an opaque om 
the particles cannot separate by mere such a con= 
dition can be obtained to perfe of & proper 
excipient, and for artificial emul; | 

n found. ili 


materially ; to prevent the fermentati 
all aqueous vegetable solutions, 
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added to emulsions, in the proportion of 1 or 2 fluidounces for every 
int. 

p With the exception of those composed of volatile oils or ethereal 
liquids, emulsions should always be made in 2 mortar, either of 
unglazed Wedgewood or hard porcelain, haying « flat bottom, and, 
in the case of seed or gum-resin emulsions, one of shape pro- 
vided with a hard-wood pestle is to be preferred, in order to avoid 
injury from the force often necessary in vides and manipulating 
the material, For making gum-resin emulsions, the cleanest and best 
tears should be selected, as the commercial fine powders are unfit for 
this purpose, partly because they are inferior in quality, and partly 
because they ee been 30 Saeks drying that when triturated 
with water they form simply an ordi 

powder separates rapidly on standing; this change is due to dehydra- 
tion, whereby the natural association of gum and resin bas been 
broken up and their intimate union destroyed. For seed emulsions, 
when no other proportions are specified, 1 part of seed is used to 10 
parts of water, all dirt and dust being carefully removed, if neces- 
sary, by washing with cold water. In both cases the material ix 
eiuat! intoa coarse powder, and, after the addition of a small quan- 
tity of water, beaten into a perfectly smooth past mass; to this, 
the remainder of the water is then added in divi portions, tritu- 
rating the mass thoroughly and keeping it well seraped from 
the pestle and sides of the mortar, so that a uniform mixtare may 
result, which is finally passed through a well-wetted strainer of loose 
flannel or cheesecloth, to remove the inert woody fibre and possible 
impurities. In making emulsion of lyeopodium, it becomes neces- 
sary to triturate the seed dry, with aome pressure, in order to rapture 
the hard seed envelope; when the powder changes in color and 
becomes damp and adhesive from the oil, a little water is added, 
with which a smooth soft paste can be formed, to be farther diluted 
by the addition of water asdirected above. Emulsion of lyeopodium 
should never be strained, and, if properly made, will show no par- 
ticles floating on the surface ; the insoluble matter which settles upon 
standing is readily reincorporated by agitation, 

Oil emulsions, which are far more frequently used (at least in this 
country) than those made from seed or gum-resins, require more 
care in their preparation, as success depends not only on the 

judicious choice of an excipient, As 

hat acacia produces the whitest and 

perfect and ready solubility in 

the oil quickly into minute 

globules, U by an envelope of the muci- 
laginous | coalescing. The oil globules of a 
well-made : ured with milk under a magni- 
fying lens, moi ts fat globules than would be the 
case if made wi insure success, it is essential 
that definite prop: gum, and water be used for making 


inary mixture from which the 
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the pri emulsion, which can then be diluted 
desired. "Rot tess than one-fourth nor more 
acacia as oi! should be used, and nol less 
times nor more than twice as much water ns acacia, 
oil, gum, and water should not be effected by the 
of trituration, which involves pressure of ‘the pestle 
the Teaver oe Eek pair oe bate oe Ragin, and conse= 
nent devel t t, but shoul it about by a 

rapid light rotary movement of the ci f 
wrist, communicated to the pestle held Fro, 216, 

ly in the hand, as shown in Fig. 
216; this motion partakes more of that 
of an egg-whip, and the oil is thus ra 
idly broken up into minute globules Es 
the presence of a viscid solution. 

stated before, emulsions of fats 

and fixed oils are best made in a flat- 
bottomed mortar, three distinct methods 
being in use to effect the desired object, 
namely, a milk-like liquid, miscible 
with water without the separation of oil 
globules, Ee many pharmacists the 
method usually recommended in Great 
Britain is preferred; this consists in 


making a smooth thick mucil of 

ulated acacia and water, and then 

adding the oil by degrees, stirring assid- 
h 


uously until each portion of oil is emul- 

sified—lastly adding the water for dilu- 

tion, in divided portions. The other two are sometimes called the 
“Continental” methods, from the fact that they are used almost 
exclusively in Continental Europe. They do not direct the previous 
solution of the gum in water, and adhere strictly to definite propor- 
tions. While the so-called “ English” me iclds very satisfactory 
resnlts in the hands of those accustomed to it, for the inexperienced 
either of the other two methods is to be much preferred, such pref- 
erence being based upon observation of m: ndred cases in the 
hands of students working in the lal rge of the 
author, who has never known of a novice to 
make a fect emulsion according to the 

vided, of course, that the directions as wed. 

Place in a mortar one-fourth a ved acacia a4 
the oil to be used (7.5 Gm. of ij 
£3j), then add the oil and tritura ‘sm 
ure. Now add all at once, not g1 1 ich water as the 
acacia whieh has been used (15 C m. of acacia, 
or f3iy for 3ij), and stir rapidly until nulsion has been 
formed, which is known by the appearar e of a white pasty mass, 





318 PRACTICAL PHARMACY. 
free from oil particles, and a peculiar crackling noise as the pestle 
ree particles, peo ng. nole Fre 


is drawn through the adhesive mixture. This primary i 
should be well scraped with a spatula from the pestle and sides of 
the mortar, again stirred, and then the remainder of the water slowly 
added with constant stirring. Granulated acacia cannot be used in 
this method, as with so small a quantity of gum it is necessary that 
it dissolve almost immediately, which will not oceur with the granu- 
lated variety. 

The second of the so-called “Continental” methods directs 
increased proportions of acacia and water, by which means an 
equally perfect, and at the same time denser, pri emulsion is 
obtained: One-half as much granulated acacia as oi) is used, and 
one and a half times as much water as gum, or one-half as much 
water as oil and gum together; thus, oil 30 Ce. or f3j, granulated 
acacia 15 Gm, or giv, and water 22.5 Ce, or f5vj. Place the acacia 
in a dry mortar, add the oil and water, and stir briskly until a per- 
fect emulsion results, which dilute with the remaining water, as in 
the preceding method. 

f from any cause the primary emulsion should fail, it will prove 
a loss of time and labor to endeavor to save it by the addition of 
gum or water, provided the right proportions were used in the first 
luce; the best plan is to begin over again and observe care in 
details, Assiduous stirring or shaking is of no avail in trying to 
save a “cracked” emulsion, which has a pearly appearance in the 
mortar, and the further addition of gum, while ine the 
density of the mixture, does not always remedy the trouble. 

The above methods are equally well adapted for liquid oleo- 
resins, such as copaiba, oleoresin of cubeb, ete, If solid tats, eam 
phor, some oleoresins and resinous extracts, as, for instance, extract 
of Indian cannabis, are to be administered in aqueous liquids, it 
will be found advantageous to dissolve them in a small quantity of 
fixed oil (oil of sweet almond or olive oil), and then to emulsi 
them in the manner directed for these oils. Salol, menthol, th: if 
phosphorus, and other substances can likewise conveniently be 
emulsified after solution in some fixed oil. The emulsification of 
Peru balsam will materially be facilitated by the addition of a little 
aleohol or oil of sweet almond, about 10 per cent, of the volume of 
balsam being suffic If emulsions oe or spermaceti are to 
be made, heat m he wax or spermaceti is melted 
in a mortar heat u (149° F.) and mixed with an 

i r which exactly one and a half 
to boiling, is added, and 
iy emulsion cools to about 
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be emulsionized with the requisite quantity of acacia and 

and this primary emulsion then diluted with the almond 

emulsion, out of which the water necessary for the previous emulsi- 
fication of the oil has been retained. 

Whenever an oil emulsion is made, the rule should be observed 
‘never to measure the water in an oily Fragile (2a bo 
ticles subsequently be carried into the mixture, and, failing 

ied, eventually rise to the surface. The view held by 

that a good emulsion is capable of emulsifying 

additional quantities of oil, requires modification, as pointed out 
by Mr. Gerrard, of England; ; for, although » perfect fixed-oil emul- 
sion admits of the incorporation of more oil, this latter oil will 
not aSheeee emulsification, but simply be mixed intimately, as can 
be proved by the addition of water, when the newly added oil will 
separate, A perfect artificial emulsion should have a milk-like 


appearance and consistence, be miscible with water without separa- 
tion, should flow readily from the mortar without leaving an 
i icles, so that it can be washed with plain water, and, 
if separation takes place after standing at rest for some time, a 
eream-like layer should rise to the surface, which can be quickly 
it rated by agitation. Heat is detrimental to the permanence 
of emulsions and causes separation, so also large quantities of 
alcohol or saline matter. Substances which have a tendency to 
absorb water, such as magnesia, must not be mixed with the emul- 
sion, unless previously completely hydrated. All salts should be 
added in the form of solution, and, together with tinctures and other 
aotells liquids, not until the primary emulsion bas been properly 
uted. 

Emulsions of ether, chloroform, oil of turpentine, and other 
volatile liquids are best prepared by agitation in a bottle after the 
manner first suggested hy Forbes. The liquid to be emulsionized 
is poured into a perfectly dry bottle and the powdered acacia added, 
after which the is well shaken so that the acacia may become 
siturated with the volatile liquid; water is then added and agita- 
tion continued until a homogeneous emulsion results, which can 
further be diluted by the gradual addition of water. Volatile oils 
and ethereal liquids will never form as perfect an emulsion as fixed 
oils, and separation of the mixture takes place more speedily ; if 
care has been observed, however, in mal the mixture, only a 
dense creamy layer will rise to the surfiu h can be reineor- 
porated by agitation. & rule, vol: n 

gum n fixed oils, and less than 
acacia should not be used for each fluidrachm 
first added should always be equal to twic . Oil 
of turpentine unites si readily with w: nd gum, sind it is sur 
prising to see how small a quantity of uffice to form a 
emulsion from which no oil will separate in an uncombined 
|, only a dense creamy layer rising, composed of the oil of tur- 


a 
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clad gum, and some water in intimate union; 20 


acacia shaken in a bottle with 1 fluidounce turpen- 
tine, and 4 fluidrachms of water then added, will yield a very 
satisfactory emulsion, which can be kept for days without separating 
an oily layer, All emulsions of volatile oils are more permanent 
if made with the aid of some fixed oil previously added to the vola~ 
eee such epee are Beetennly ct ina ors re " 

en powdered tragacanth 15 el as an emulsifyin, 
it may be teal in the proportion dy one-tenth or o1 ti of the 
necessary weight of acacia, and requires from 10 to 20 times its 
weight of water ; it should be thoroughly mixed with the oil in the 
mortar or bottle, as the case may be, and after the addition of water 
the mixture should be stirred rapidly or shaken until the primary 
emulsion has been formed. The division of oil globules by means 
of mucilage of tragacanth is much coarser than with acacia, hence 
tmgacanth emulsions are never s0 white nor seemingly 50 perfect ; 
but owing to the viscosity and magma-like condition of manatee of 
tragacanth the oil globules, although not finely divided, are kept 
from reuniting, and thus separation of an oily layer is prevented. 
Mixtures of tragacanth and acacia are often employed, particularly 
in the emulsification of cod- liver oil, to obtain greater protection 
against separation. 

Yolk of egg has long been known as a yaluable excipient in 
emulsions, particularly when acids or large proportions of alcoholic 
liquids are to be added. One yolk from an egg of average size will 
suffice for 1 fluidounce of a fixed oil or for ptncennes of a volatile 
oil; in place of the simple yolk, a solution of yolk of Bad Fal in 
and glycerin 55 para, known as glyconin, may be used with advan- 
taae, 2} fluidrachms being required for 1 fluidounce of fixed oil, Tn 
either case the oil should be added in small quantities to the yolk of 
eger or glyconin, previously rubbed smpoth in a mortar, each portion 
being thoroughly incorporated before another addition is made; if the 
mixture should become inconveniently thick, a small quantity of 
water may be introduced, and after all the oil has been emulsified 
the prescribed amount of water is added, likewise in divided portions, 
with constant stirring. The readiness with which yolk of egg unites 
with fixed oils is due to the fact that it is itself a natural emulsion 
of an oil and albuminous matter. Some little care is necessary in 
removing the yolk of egg from the shell, to avoid contamination 
with the white or albumen, which has a tendeney to form elots in 
the emulsioi 

Of other agen toduced during the last twenty 
years, none ‘ y used, particularly on a large 

f Trish moss. ‘Toward fixed 
oils tl moss behaves somewhat like 
tragaen| 
what thi y washing the drug with cold 
water to remo ot in matter, then heating it with 
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of water in a dish, for fifteen minutes, on a 
eign es 
to ins to the o1 ye st 

abba 12 grains. Of the litter muoilage 5 fluid- 

are considered sufficient for 1 fluidounce of oil, the emulsion 

being made by adding the oil in small portions to the mucilage eon- 

tained in a bottle tating briskly after each addition ; after all 

|, syrup or more water may be added as a 

Emulsions made with Trish moss are not so white as those 

made with acacia, and contain the oil in a coarser state of division ; 

some manufacturers add acacia to the Trish moss mucilage, in order 
to im the emulsion. 

ile milk itself’ isa very poor emulsifier of fats and fixed oils, 

its albuminoid constituent, casein, is said to be even superior to 

acacia. According to Leger, a French pliarmucist, it is used 

in the form of a saccharated powder, prepared as follows: To 4 

quarts of milk warmed to 40°C, (104° F.) add 24 fluidounces of 

ammonia-water, and after setting aside for twenty-four hours with- 

draw the lower milk-serum from the upper fatty layer. Pavan 

the casein from the milk-serum by the addition of acetic acid, and 

wash the ‘ipitate by decantation with water warmed to about 

40° C. (104° F-) ; finally collect on a wetted muslin strainer and 

the moisture. Determine the amount of dry casein in the 


e 
residue by heating a weighed jon to complete dryness in an air- 
rhe ig a weighed porti pl "Be 


10 Gm. of sodium bicarbonate and sulficient sugar to 
obtain, when dry, a powder containing 10 per cent. of its weight of 
casein, The mass must be dried at a gentle heat and dered ; it 
keeps well for a long time in securely corked bottles. For oil emul- 
sions, Leger recommends the making of a mucilage of 15 parts of 
saceharated casein with 5 parts of water, and adding to this in small 

ms 15 parte of oil, stirring well after each addition ; finally 
luting the emulsion as required. 

wed milk has also ae successfully used as an emulsifying 
agent for castor oil and cod-liver vil, A fluidounce of the oil is 
mixed by trituration in a mortar, in small quantities, with 4 fluid- 
ounce of condensed milk, and, when emulsified, § flaidounce of water 
is slowly added, with constant stirring. Such emulsions, however, 

do not dilution well. 

Mucilage of dextrin, made by heati | ite dextrin 
with 2 ounces of water until dissolved 1 
emulsifying agent, each fluidounce 
drachms of the mucilage, which 
tinizing, but the results are not sa 

The pebcosteons prin 
saponins vse the prope 
iiiariiite well if onl sea 
Auidextract and tincture of qu 
pose, the toxic properties of the © 

a 
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and they should never be used without the knowledge and consent 
of the physician, 

For making from 1 to 5 gallons of emulsion, the apparatus 
known as the Morton patent egg-beater, or whisking machine, illus- 
trated in Fig. 217, has been found very serviceable and satisfactory ; 
it is made of heavily tinned iron, and supplied with a water- 
chamber underneath, by means of which either hot or cold water may 
be employed for tempering, whenever desired. The upper tank is 

rovided with a rounded bottom, and the emulsification is effected 
yy means of several heavy wire-beaters in circular form revolving 
rapidly in opposite directions within each other, whereby constant 
cross-cutting of the mixture and most perfect dashing of the con- 
stituents are insured ; to prevent dust from entering, the tank di 
vided with a well-fitting top. The beaters are easily removed by 
withdrawing the frame,and the apparatus can be quickly and 


thoroughly cl d. 
sh aoa Fis. 217. 


——— 
TE 


‘The Morton patent egg-beater, 


When emulsions are to be made on a large scale, the nual plan is 
to add the oil, ina thin continuous stream, to the mucilage contained 
in a suitable churning apparatus operated by steam power, the mixt- 
ure being kept in con agitation by rapidly revolving metallic 
blades frequently i 18 perforations, In this 
way 10 or 15 gal in be completely emulsified in the 
course of a day, . 
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THE OFFICIAL EMULSIONS. 

The Pharmucopxein recognizes 6 emulsions: 1 each made from 
chloroform and fixed oil, resin, seed, and volatile oil with fixed 
oil, and 2 made from oil. Im cach case specific directions are 
given for manipulation, which agree with those explained elsewhere, 


Aueuanertcan List ov tHe Orrician Emvisions, 
Latin Name, Yoglish Naine. ‘Composition. 
Emalsam { Pinter a ee 
(iia Emulsion of Almond J 10Gn 30 Gan, Water 
\ atest ate 1 


say Asafotida 40 Gm., Ws 
iatisura Acnfetitg)”  Emlsion of Asafotida { unto make ke iowa 


Emulsum Chlorofermi § Emulsion of Chloro- 
(Mistura Chloroformi) | form + 


Cod-liver Oil 500 ee a 
Eroulanm Olet-Morrhuse Peace of Cod-liver ee a psig 100 


sitio : make i Cs 


Emalsum Olei Morrtium ( Envulsion of Cod-liver 
ae Hypopbosphiti: { sh vith Hypophow 


oj emai of oy i 
urpentine 


Special Remarks. 


Emulsion of Almond.—The Pharmacopeia directs the almond, 
acacia, ind sugar to be thoroughly mixed and then incorporated with 
the water, is is best done ey first making a smooth paste with a 
small “aati ntity of water, and then gradually dil with the 

ler of the water, so that a uniform liquid may result. 

wethe acacia and sugar prescribed in the official formula are by no 
means essential to the formation of a perfect emulsion, although they 
add to the stability of the p preparation, Emulsion of almond more 
closely resembles cows’ milk in appearance th 
oil emulsion made ; the fixed oil present is kep 
fine state of division by means of the 
emulsin or synaptasc, which constitu i 
Blanched almonds should always be u liquid 
may result. Almonds are best blan x them in 
warm water until the skin becomes loose, when it ean be quickly 
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by simple pressure between the fingers. Emi 

almond is also known as milk of almond, and should always be 
fresh when wanted. When intended as a solvent or vehicle for 
local applications, such as mercuric chloride, borax, zine oxide, ete., 
it must invariably be made without the sugar and acacia direeted in 
aa As already: stated 316, ool 
o! —AS ly stated on 
select tears of the gum-resin should be used for this ease These 

are crushed into a moderately coarse powder and beaten into a 
fectly smooth paste with a very small quantity of water, after which 
‘more water is gradually added, so as to sable the operator to pro- 
duce a perfectly hor ous mixture. In order to accomplish this 
it is m that the paste first obtained he serapetl the 
pestle and sides of the mortar and gradually reduced to a syrupy 
consistence by the use of small quantities of water, After strain- 
ing the finished product through a previously moistened piece of 
flannel, only extraneous matter, a as sand, woody fibre, 2 es 
iB 


should be left behind, but no particles of the gum-resin. 
of asafetida is also known as milk of asafetida, and is sometimes 
scribed by icians as lac asafotide. The color of the emulsi 
is usually white, but may be yellowish, pink, or even reddish, 
ent upon coloring-matter unayoidably present in the gum-resin, 

e other official emulsions do not require special comment, 
except to state that in the ease of both the Emulsion of Chloroform 


and the Emulsion of Oil of Turpentine the preparation is rendered 
more stable by the addition of the fixed oil. If the official direc- 
tions for preparing the emulsions are strictly followed, satisfactory 
products will be obtained in every instance. Whenever solutions 
of salts are to be mixed with emulsions, as in the case of the official 
Emulsion of Cod-liver Oil with Hypophospites, should be 
added after the primary emulsion has been properly dilated. The 
same precaution applies to the addition of syrups tinctures, 





CHAPTER XXVII. 
MIXTURES. 


THE term “mixture” in pharmacy, and more particularly in dis- 
pensing operations, is applied to liquid medicines which either con- 
tain insoluble substances in suspension or are composed of two or 
more liquids, with or without the addition of saline or other material 
in solution ; in its more restricted application the term is applied to 
such medicines as are intended for internal administration. In only a 
few cases, in which the stability of the preparation for a considerable 
length of time can reasonably be assured, are mixtures kept in stock ; 
hence the extemporaneous preparation of mixtures is a matter of 
constant occurrence, as it is with physicians a favorite method of 
administering medicines, because more extended use can be made of 
excipients and flavoring agents, with a view of improving the mixt- 
ure pharmaceutically and therapeutically. Considerable skill and 
judgment are frequently necessary in the preparation of mixtures, 50 
that the object of the prescriber may be fully attained and each frac- 
tion of the mixture contain an aliquot part of all the ingredients. 
All insoluble or only partly soluble substances, particularly those of 
a vegetable nature, should be brought to the condition of smooth and 
uniform suspension by trituration in the form of very fine powder 
with the liquid in the mortar ; this is best done by first rubbing into 
a smooth paste with a portion of the liquid and then diluting this 
with the remainder, constantly stirring. Calcined magnesia or mag- 
nesia and charcoal can best be brought into a uniform mixture with 
water, by stirring at once with sufficient water to overcome the ten- 
dency of the magnesia to “set” in a gelatinous mass ; a emall quan- 
tity of water added to calcined magnesia also causes it to become 
gritty and difficult to mix. Some prefer to add the magnesia to the 
water and diffuse by agitation. In all cases the mixture should be 
passed through a loosely textured cloth. All powerful remedies, 
such as mercuric chloride, arsenous acid, the salts of morphine, 
strychnine, ete., should always be brought to a state of perfect solu- 
tion before they are added to the other ingredients of a mixture, so 
as to insure a uniform ribution throughout the liquid. Sub- 
stances which are readily diffusible in the liquid by agitation of the 
bottle do not, as a rule, require the addition of an excipient to 
insure their uniform suspension ; but other insoluble substances 
which are relatively much heavier than water, or are inclined to 
float on the surface of the liquid, uemand the addition of some 
mucilaginous or other body to increase the density. Syrup, glycerin, 

Bos 
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or honey is frequently preferable to acacia or tragacanth, especially 
in the case ye y metallic salts, liable to form, with the gum, « 
compact mass, which cannot be readily suspended by agitation. 
‘ormerly emulsions were recognized among the mixtures, but 

they are now considered as a distinct class of preparations, i 
acteristics of which have been deseribed in the preceding chapter. 

Tn connection with the preparation of mixtures, it becomes neces- 
sary to consider the subject of incompatibility ; this term is eae 
to the antagonism or disability of harmonious coexistence, which is 
exhibited by numerous substances when brought into contact with 
certain other substances. Liquids which are not mutually inter- 
soluble, althongh they can be brought into homogeneous mixture 
with the aid of excipients, are often said to be incompatible with each 
other, as in the case of fixed oils and water, chloroform and glycerin, 
ete.; but, strictly speaking, the term incompatibility in mmstey 
refers to the relation existing between two or more bodies by reason 
of which they cannot be mixed without nodes protege 
some change of a physical or chemical nature, ree kinds 
incompatibility exist—pharmaceutical, chemical, and therapeutic— 
of which the pharmacist must take note, and for the proper under- 
standing of which he must rely upon his knowledge of the physical, 
chemical, and medical properties of drugs. 

Pharmaceutical incompatibility is such as affeets the i 

rties of substances, and is chiefly confined to their solubility; 

it may result in the partial or total separation of matter held in sol 
tion, which may include valuable constituents of the mixture, or it 
may cause simply a separation of liquids from each other, 
changes due to pharmaceutical incompatibility, being entirely of a 
physical character, can often be avoided or overcome by judicions 


manipulation or 2 the addition of some suitable ae 
Th 


nt or pro 

tective agent. ¢ mixtare of strongly aleoholic liquids with 

solutions of acacia—of acid or neutral aqueous liquids with resinous 

tinetures—of alcoholic or ethereal solutions of volatile oils and other 

substances with aqueous liquids—the admixture of solids which 

undergo liquefaction by reason of intersolubility, as in the case af 

camphor with solid fats, hydrated chloral, thyma, salol, menthol, ete, 

—the addition of certain metallic salts to vegetable solutions, causing 
gelatinization, as in the case of tincture of ferric chloride and mu 

of aeacia—are all instances of pharmaceutical incompatibilities, In 

many cases of phy: i itibility the trouble may be averted 

by appropriate diluti ing, as, for instance, when spirit 

of nitrous ether joride is to be mixed with 

perfectly uniform mixture, free 

can be prepared if the mucilage: 

first largely diluted with water, 

f 1 ule when these substances are 

preserib 3 of asafetida, guaiac, Iupulin, 
myrrh, and similar substances are ordered in combination 
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jucous saline liquids, separation of the resinous matter will inva- 
4 protective agent is present, by means of which 


divided precipitate is kept in bese 
value of ey a aden unsightly 
into 


. + qm ad Zij.—M, 


be put into a mortar and the tineture of guaiae slowly 
added so that the two become well mixed, no separation of resinous 
matter will occur if the jum chlorate dissolved in 14 Muid~ 
ounces’ of water be added with constant stirring; the compound 
tincture of cinchona is added lastly, and « uniform mixture of pink 
color results. If, on the other hand, the honey be mixed with the 
solution of potassium chlorate and a mixture of the two tinctures 
then added, trouble is sure to arise, as also if the honey be mixed 
with the two tinctures in a bottle and the solution of potassiam 
* Sy ae es id gl, fi 1 wit 
rups, ey, and glycerin are juently associated with 
resinous tinctures by physicians, for iar rpdes of avoiding the 
separation of resin, and, if used in sufficient quantity, will answer 
the peispoe i in the absence, however, of such provision, it is the 
coly the pharmacist to add some inert substance which will 
le him to prepare a mixture of uniform composition. If the 
following two prescriptions be dispensed exactly as ordered, the 
resin of the tincture in both eases would be precipitated and gradu- 
ally ited on the sides and bottom of the bottle, thus deprivin, 
the patient of an important part of the medicine ; no amount o! 
shaking will even temporarily suspend the precipitated resin uni- 
formly, but only increase its separation from the liquid, 


Potnssii Bromidi « 
‘Tinet. Lupulini 
Anue Menthe Vir... sa 


R—Potassii Chloratis . 
Tinct. Guaiaci . 


Aque we. 


By mixing the resinous tincture 
tragacanth in a mortar, and then: 
nally, with constant stirring, )btained 
m which the suspended n a finely 
divided form, so as to be n ple agitation. 
The proportion of tragacanth to by end, to some 
extent, upon the volume of dilui e above pre- 
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seriptions, 10 or 12 grains will be amply sufficient, while if a 6 oz. 
pie were inns 15 or 18 pron "i le. Asa 
rule, 10 grains of t ith will be required for each fluidounce of 
a tineture or half fluidounce of a fluid extract. 

This general rule to suspend the precipitated resinous matter hy 
means of tragacanth should not be a to, however, in all cases, 
as, for instance, when « cosmetic lotion containing tincture of ben- 
zoin, glycerin, and water, is desired, or in the cause of « mouth-wash 
composed of tincture of myrrh and water. In both mixtares the 
presence of a teoat pea ive seedy ohjottonals) and 
very satisfactory results can be obtained by poe) respective 
acer slowly and in a thin stream into col rwatae neste ina 
bottle, adding any glycerin that may have been ordered, and mixing 
the ingredients by repeatedly and slowly inverting the bottle. ‘The 
resinous matter in such cases is precipitated in a finely divided form 
and remains well suspended in the fluid, Strong agitation would 
cause rapid separation in lumps, 

Other cases of pivset incompatibility may be observed when 
strong solutions of metallic salts are to be made with aromatic 


waters; for instance, potassium or sodium bromide with camphor- 
water or peppermint-water, ete. Part of the camphor or oil of pep- 

rmint will be precipitated, and a remedy for the trouble may be 
found either in the use of plain distilled water or in the addition of 
a small quantity of alcohol for a corresponding amount of the 


medicated water, but such changes should not be made without con- 
sulting the prescriber, A solution of potassium bromide 3j and 
camphor water Ziv will require Siiss-giij of alcohol, which is prefer 
ably added to sufficient camphor water to make a yolume of 43 fluid- 
ounces, before dissolving the potassium salt. 

The turbidity caused by the partial separation of volatile oil or 
other bodies when an alcoholic solution of the same is added to 
aqueous fluids is due to the decreased solubility of the substance in 


irected in the Pharmacopoeia, a 
ly form, which subsequently 

ig days to produce a clear 
solution of the oils be added 
n, no precipitation whatever 
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Chemical incompatibility, as its name in depends uy) 
the chemical properties of ceca” aad emsate involves 
decomposition of one or all of the bodies brought into contact, with 
the resulting formation of new compounds, The existence of 
chemical incompatibility has proved most valuable in the study of 
inorganic and organic matter, and forms the basis upon which rests 
the very extensive superstructure of analytical chemistry. Chemical 
decomposition is not always reac vestnl By the separation of insol- 
uble matter, for in numerous cases the newly formed compound is 
perfectly soluble in the liquid present, Among the most dangerous 
incompatibles are mixtares of the chlorates or permanganates with 
readily oxidizable substances; hence particular care must be exer- 
eised in bringing the former into intimate contact with organic 
matter, s0 as to avoid possible serious explosions. 

‘There are different conditions under which chemical incompati- 
bility manifests itself, chief among which are the following : 

1. Two salts composed of different acid and basic radicals, when 

it together in a state of solution, mutually decompose each 

other; the resulting new compounds may both remain in solution, 
in which case no evidence of decomposition is apparent, and it 
scarcely seems proper to consider the two salts used as incompatible 
with cach other, as when solutions of ammonium chloride and 
potassium iodide are mixed, or those of cupric sulphate and xine 
acetate. When, however, one of the new compounds is insoluble in 
the liquid and is deposited as a precipitate, true incompatibility has 
been established ; as in the case of a mixture of solutions of lead 
nitrate and potassium iodide, lead iodide being precipitated. Some- 
times the new insoluble compound enters into union and solution 
with one of the original substances, if the latter is present in excess, 
in whieh case the chemical incompatibility of the original two sub- 
stances remains, and the resolution of the insoluble compound must 
be looked upon as a new operation. Such examples are presented 
by mercuric ehloride and potassium iodide, if either salt is in excess, 
or by potassium cyanide and silver nitrate, the former salt being in 
excess, 


2. Salts of the heavy metals, and, in many i 
of the alkaline earths and earths, are 
their carbonates, forming insoluble cor nce incompati- 
bility exists between such salts. / \ mentioned 
mercuric chloride with ydre th sodium 
bicarbonate, calcium ch’ 7 um carbonate, and alum 
with sodium carbonate. 
Bismuth subnitrate is frequ 
sodinm bicarbonate, and 
ment of carbon 
es it may not 
and corked, 
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of the subnitrate, or in mixing the subnitrate and bicarbonate in a 
mortar and adding a little boiling water, so as to hasten and com- 
plete the reaction. 

3. When oxidizing agents are brought into direct contact with 
organic matter chemical reaction at once ensues, which is often of a 
violent nature, and is among the most important incompatibilities 
met with. ‘To this class belong the trituration of ium chlorate 
with sulphur, sugar, tannin, or acacia ; the solution of chromic acid 
or potassium permanganate with glycerin, ete. 

4. The association of the salts of gold and silver with organic 
substances and other reducing agents gives rise to an exhibition of 
incompatibility by converting the gold and silver to the metallic 
state, thereby rendering them less soluble, as, for leghen when 
silver nitrate is dissolved in rose-water instead of plain distilled 
water. All organic matter has a decomposing effect upon the com- 
pounds of gold and silver, but more Perley glucose, honey, 
syrup, and ayer ; hence these should be avoided in preseriptions, 

5, Salts when brought in contact, either in the dry state or in 
solution, with acids or bases stronger than their own acid or basic 
radicals, will suffer decomposition, the result beng new Son 
with the evolution of the old acid or base, as in the preparation 
the official solution of ammonium acetate. The decomposition of 
salts by stronger acids or bases is frequently resorted to intention- 
ally, as in the well-known “ Neutral Mixtigre,” made from JTemon- 

juice and potassium bicarbonate, and in “ Preston or Sea 
Salts,” composed of ammonium chloride and lime, usually flay 
with oil of lemon and oil of lavender, In the former case it is 
desired to keep a large portion of the eliminated carbonic acid in 
solution, while in the latter the gradually freed ammonia gas is the 
chief object sought. 

Whenever carbonates are preseribed with an acid liquid the dis- 
penser should allow the reaction to be completed before corki 
the vial, so that the greater portion of the gus may €sca) 
caution the patient to keep the vial in a cool ' lace and not violentl 
agitate it. If a viscid or saponaceous liquid is also to be add 
as mucilage or syrup of senega, it is all the more important that 
chemical reaction be allowed to subside before the addition is made, 
and that as little carbon dioxide as possible be kept in the solution. 

With some physicians, the following is a favorite prescription : 


the mortar, the syrups of 
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uill and tolu previously mixed, stirring the mixture with the pestle 
il evaxes; finally add the syrup of senega. Ifa 
r t Pan tied on Wis Reena pey Brel shee) a 
wickly dispell carefully sprinkling a few drops of ho 
are it before the oe is transferred cas bottle. a 
‘To this class of incompatibilities belong also the conn 
and precipitation caused in fluidextract of licorice by acids; the 
sweet principle in licorice is ammonium glycyrrhizate, which, upon 
addition of dilute sulphuric or other maid: is decomposed, glyeyr- 
rhizin being deposited on the sides and bottom of the vessel. Phy- 
sicians cometimes prescribe an acid solution of quinine to, 
with fluidextract A licorice, in the hope of disguising the bitter 
taste, overlooking the fact that the bitter taste of quinine is always 
intensified by bringing the latter into solution, As the intended 
effect of the licorice ix defeated by the presence of an acid, there 
is but one course open to the pharmacist with prescriptions of this 
kind, namely, to omit the acid, triturate the quinine with the fluid- 
extract or syrup of licorice, and dispense the mixture with a 
“Shake well before using” label, It is advisable at. the same time 
to explain to the physician what has been done, giving the reason 
for, 80 as to avoid, if ‘ible, a repetition of the Pier 
6. The salts of the alkaloids are decomposed by certain salts of 
the alkalies, with the production of insoluble or sparingly soluble 
compounds ; therefore such combinations require the special attention 
macistsin order to guard saat accidents. As a rule, the 
romides are incompatible with 


of 

alkali carbonates, iodides, and 
alkaloidal salts, while the sulphates, nitrates, and chlorides appear 
to cause no trouble; hence in the case of the first-named salts the 
directions to shake the mixture should always be put on the bottle, 
The presence of a certain amount of alcohol in the liquid will 
prevent the precipitation of the newly formed alkaloidal salt, as 
may be demonstrated in the following prescription : 


Je a large quan- 
tity be taken with the last dose or v ual volumes 
of aromatic elixir and water be u: 

ration of strychnine bromi 
of aleohol must 


to take up the alkaloid in its pure 
use the Jatter in place of its salt, a 
prescription : 


e 
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R—Codeine Sulphatis 
Potssii Bromidi 


‘Aquue destillaue 
Fe sl. 


Tt was found that if the codeine sulphate was used, as preseribed, 
a ee invariably formed, which was with aia uniformly 
suspended by agitation, but by using the pure alkaloid codeine in 
place of the salt « permanently clear solution was obtained. Mor- 
cee sulphate is sometimes prescribed in conjunction with sodium 

carbonate, the result being a minutely crystalline precipitate, 
Quinine sulphate and ium acetate should not be associated in 
solution, on account of the slight solubility of the quinine acetate, 
which is formed as a very bulky precipitate, and may cause solidi- 
fication of the mixture. 

7. Vegetable astringents are incon tbe 
sides, albumen, gelatin, and many metallic sal some cases cunly 

ipitates are formed, which afterward adhere to the sides of the 
v , while in other cases light, readily diffusible precipitates are 
obtained, or possibly only turbidity or discoloration ensues, The 
character of such a mixture lets to some extent upon the 
of dilution and the presence of other bodies, Quinine and tannin 
are sometimes prescribed ther, but should never be triturated 
with water, as a tough, insoluble mass would at onee be formed ; the 
two substances are best mixed with syrup and afterward dilated with 
water, if desired, when the insoluble quinine tannate ean be readily 
suspended by simple agitation. ‘The formation of ink depends upon 
the incompatibility of tannin with iron salts, and is a fruitful source 
of annoyance to the pharmacist. The value of strong coffee and 
tea or similar astringent infusions as antidotes for metallic poisoning 
is due to the formation of sparingly soluble compounds. Vi 
table astringents have been found incompatible also with it of 
nitrous ether, several explosions have oceurred from mixing the 
latter with the fluidextracts of uva ursi, matico, geranium, avd 
even gentian ; the gas liberated by these reactions appeared heavily 
charged with some nitrous compound. 

Spirit of nitrous ether unless free from acidity, which is rarely 
the case except in the freshly made article, is incompatible wil 
solutions of alkali iodides and bromides, causing the liberation of 
iodine and bro respectively, as shown by the high color of the 
liquid. ith solutions of antipyrine it gives rise to the formation 
of a green-colored compound, known as isonitroso-antipyrine, which, 
however, is not px s, as was formerly believ: Whenever 

i be dispensed in such mixt- 

ized with sodium or potas- 


sium bicarbonate } not prevent the devel t 
of acid for tl nitrous ether will ually 


, water, 
agents has been known to 
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avert, or at least to modify, chemical decomposition between 
some substances; in such cases it is, of course, essential that the 
ose be mixed with one of the substances before the 
Pret ie ae ie Teena oe Ho ae the action ee 
lyeerin, rup, in res) sieians wen! 
prescribe aes hyticockloride or apt alta in sale, 
i with borax, which causes ee jtation and thus unfits the 
lution for use; the addition of a little glycerin prevents the 


decomposition. Zine chloride and borax, prescribed together in 
solution, will cause the formation of insoluble zine borate, which is 


prevented, however, by the presence of glycerin ; strange to say, 
such a clear solution eee ayer eth bear further dilation 
with water only up to a certain point, beyond which precipitation 
ensues. The action of the glycerin in the ig cases is not 
clearly understood, but, reasoning from the of glycerin on 
borax alone, it may be assumed that a similar action obtains in the 
mixture with alkaloidal and other salts, the glycerin decomposing 
the borax by liberating a part of the boric acid, which itself is per- 
feotly compatible with the salts above mentioned, as hus been shown 
by making the solutions with boric acid, instead of borax or borax 
and glycerin, On the other hand, glycerin may sometimes act ax a 
distai Ig agent and cause decomposition which otherwise would 
not occur, rax and sodium bicarbonate are perfectly compatible 
in aqueous solution, and’are frequently preseribed together ; if glye- 
erin be present, reaction is set up by the boric acid liberated from 
the borax, and the sodium bicarbonate is decomposed with eopious 
evolution of carbon dioxide. Such a mixture must be made in a 
mortar and the reaction allowed to subside before bottling it. 

Corrosive merenric chloride and lime-water are known to be’ 
incompatible, but are often ordered together, with the view of utiliz- 
ing the freshly formed yellow mercuric oxide in moist condition ; 
mercuric chloride will also precipitate acacia from a strong solution, 
but if a dilute solution of mercuric chloride be added to mucilage 
of acacia and moveiesty mixed with lime-water, no precipitate 
whatever will oocur for several days, when finally a grayish deposit 
of finely divided metallic mercury or mercurous is formed. 
When a physician orders such a combi i i 
water, mucilage of acacia, and lime-wat 

the merenric oxide better suspend: 

be made by adding the mucilage last 
the mereuric chloride has been com, 

Chemical incompatibility m; 
active, or even inert, from 


sified by the formation of 1e case 
mereurous iodide with soluble io mercuric iodide 
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and metallic mercury, or the association of calomel 
eblorides or iodides, etc. In all such cases isp iaaraa 
ean Ut the prescriber and acquaint him with the 
results. 

A well-marked case of double incompatib’ both physical 
chemical, is exhibited in the following pera 4 y 


R—Zinci Sulphatis . . 
Muei Acacie 


ue destillate . . ... 
TY lomtl Subacctais 


Tt is very evident that decomposition between 
salts is desired, but the incompatibility existing 
lage of acacia and solution of lead subacetate must 
and this can be dope effectually by following a certain 
mixing. The zine sulphate should be dissolved in the 
the solution of lead subacetate then added, which will cause a pre- 
cipitate of lead sulphate to form ; to this mixture the muci 
acacia is added and the whole shaken—no precipitation of gum will 
oceur, and the newly formed lead salt will remain well suspended. 
Tt must not be supposed, however, that because precipitation 
occurs as a result of chemical incompatibility the mixture is always 
rendered inert thereby ; the decomposition is often intentional with 
a view to obtaining the insoluble compound in a freshly formed and 
more active condition, Such instances are found in the well-known 
“black wash” and “yellow wash” (prepared from lime water with 
calomel and corrosive sublimate, respectively), in the mixture of 
solutions of tannin and of lead subacetate, which produce a magmn- 
like preci pniats of lead tannate, and in the frequently prescribed 
mixture of zine sulphate with a solution of lead acetate, giving the 
freshly precipitated lead sulphate, which is much . 
official d iron mixture is another instance of intentional 


eutic action of drugs. Some- 
a substance is destroyed 
carbonate is asociated wit 
syruy 
peutic i 
While it i 
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that 
in a uniforml: 


further detailed information to two books that 

should be in every pharmacist’s library, namely 

Ruddiman’s Incompatibilities in Preseriptions an 

Scoville’s Art of Compounding. The following 

summary will, to some extent, aid the dispenser 

in determining the character of numerous mixt- 

ures; it must be borne in mind, however, as stated before, that 
not all incompatibles produce inert or poisonous compounds, and 
that while in many cases the incompatibility can be see te 
erpeoneate means, physicians frequently associate incompati 
sul ces for a specific purpose. 


Swrxary or Ixcomrartmmirrmes (After Hagen.) 


Acacia with ferric chloride, alcohol, borax, lead salts, and 
. ‘ethereal tinctures, 

Acids in general he ew alkaline fluids, acetates, and metallic 
oxides. 

Acid, Anenous lime-water, magnesia, and oxides of iran. 

‘Acid, Carbotic potasium ' permanganate, iodine, bromine, 
caustic alkalies, and iron sal 

Acid, Chromic " glycerin, aleobol, ether, ewential oils, and 
‘organic matter in general, 

Acid, Picric alkaloidal salts, dry acids, iodine, sulphur, and 

‘hese incompatibilities extend 


Acid, Salicylic 


Acid, Tannic 


a 
ages, magnesium car- 
nctures. 
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aaa te ee ine, po 
Sacro olerhia eed olin set 


“ carbonates of the alkalies and earths, 


(seeeares Deel} 


Amyl Nitrite 


Antimony, Sulphurated 
Antipyrine 

Apomorphine Hydrochloride 
Barium Chloride 


Bisinuth Subnitrate 
Caleiom Chloride 
Calcium Hypophosphite 


‘Calomel (Mercurous Chloride) 


Chloral Hydrate 


Chlorine Water 
Corrosive Sublitnate (Mercurie 
Chloride) 


Digitalin 
Iodine 


Iron, Reduced 
Tron Salts 


“ 


nin, and iron salts 
sulphuric and phosphoric Esk! their 
opie ne tartrates, vegetable infusions: 
Sayan tannin, sulphur, and antimony sul- 


camel, saplintes phosphates, tartrates and 


all 
acids, noid salts, alkali “alin Lime-water, 
ammonium chlor 
dide, ferrous chlo 
bitter-almond. 


alata, ay eral, 
iol, tinctures a gen 
iodides 


alkaties and their carbonates, arnmoninm salts, 
salts of the ieee my ids, lead begat 
nitrate, muci tannin, extracts, 
infusions, exnul oe we ae 


lime-water, soup, 
iodide, co ahd bento et] iar 
ALE 
tannin, lead acetate, iodine, mn 
ir salt and alka samen a 
, starch, Hepes mle fae = 
emulsions, cart te 
hydrate, acacia, tragacanth, magnesium car 
Saran and wolves thiceulphate a 
phite). 
silver and/other nitrates, 
nitrites, and mineral 


“li the ‘The sndifes 
of 


aloes, tani: f "ibs extracts, metallic and 
i} idal nalts. 


utes and bees | 
infusions, extracts 
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Lead Acetate (also Lead Sub- with opium, lime-water, ammonium chloride, alum, 
acetate) potassium iodide, iodine, acacia, tragacanth, 
tannin, carbonates and sulphates, and sul- 
huric and hydrochloric acids. (Normal 
end acetate is compatible with mucilage of 
acacia, but the basic or subacetate causes 

> precipitates, even in minute quantities.) 

Lime, Chlorinated ammonium chloride, sulphur, tannin, metallic 
sulphides, glycerin, volatile oils and fatty 
substances, 

Lime Water “ acids, ammonium salts, carbonates, tartrater, 
metallic salts, tannin, infusions ‘and many 
tinctures, 

Morphine Salts “ the salts of iron, manganese and silver, potas- 
sium chlorate and permanganate, nitrites 
and nitrates, carbonates of the alkalies and 
the earths, amyl nitrite and bitter-almond 
water. 

Musk : “ acids, acetates, tannin, ergot and metallic 


salts, 
Opium, including the Tincture “alkali carbonates tannin, metallic ella iodine 
‘and Extract of Opium chlorine-water, and the preparations of nux 
vomica and belladonna. 


Pepsin “ alkaline subancos,alcoiol and tincture in 
general. 
Potassium Bromide “ mineral acids, chlorine-water, and the salts of 


mercury and silver. 
mineral acids, tannin, catechu, sulphur, char- 
coal, calomel, sulphites, ferrous salts, nitrites, 
hypophosphites, sugar, honey and vegetable 
powders. 
acids and acid salt, alkaloidal salts, silver 
nitrate, ferric salts, potassium chlorate 
spirit of nitrous ether (if acid) and salts of 
lead and mercury. 
Potassium Permanganate “ fatty and volatile oils, alcohol, glycerin, am- 
monia and ammonitim valts, alkaloids, sul- 
phur, charcoal and organic substances in 


Potassium Chlorate 


8 


Potassium Todide 


eral. 
Silver Nitrate hydrochloric, sulphuric, acetic, and tartaric 
acids and their salts, hydrocyanic acid, 
iodine, potawium iodide and bromide, anti- 


mony, carbonates of the earths and 





gent tinctures. 
Sodium Bicarbonate “acids and acid salts, tannin, metallic and alka- 
loidal alts, 
Tartar Emetic acids and alkalies, calomel, tannin, soap, acacia, 
opinm and vegetable astringents, 


In Europe, effervescing mixtures are often prescribed under the 
name “Saturations,” which are made by adding to lemon-juice, 
vinegar, or tartaric or citric acid solution, sufficient of an alkali car- 
bonate to produce a neutral or nearly neutral salt, the liquid retain- 
ing in solution a large portion of the carbon dioxide evolved, which 
adds materially to the refreshing taste of the mixture. In the 
Pharmacopreia will be found a complete table of the quantity of 
different alkalies and alkali carbonates necessary to neutralize 100 
parts of the various official acids, 
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THE OFFICIAL MIXTURES. 


Of the 4 preparations recognized as mixtures in the Pharmaco~ 
pea, only 2 are fit to be kept on hand for several days or longer in 
warm weather; the other 2 should be freshly made when needed, 
owing to their rapid deterioration. 


‘Tanne o¥ re OrriciAL Mrxrunes. 
Jatin Name. English Naame. 


ba 


F 


{ate Tro 


fe 


Mixture (Grif- 
fith’s Mixture) - 


i 


inv of 
ee ae ‘Nitrous 
‘ater sufficient to make 1000 


Mistura Rhei et Sode- aece 


Sparta of pata 

of o 

gar, ie ae chalk 
© in solution. Pre- 

nel in making this mixt- 

80 smooth a 


may result. This is 

next added, then 

water, and finally 

(000 Ce. ‘The reac= 

is Me the formation 

former separates 

irkening in color, while the 
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latter remains in solution. The sugar is added to prevent oxidation 
of the iron compound, which it does to some extent ; but unless the 
mixture be kept in filled and well-corked bottles it soon chai 
and hence it should be freshly made when wanted. The spirit 
lavender ordered is the official alevholic solution of lavender oil, 
and must not be confounded with compound tincture of lavender, 
known to many any as spirit of lavender ; the latter would form 
an inky mixture with the iron compound present. 

Compound Mixture of Glycyrrhiza, or Com 
Mixture.—This well-known preparation, popularly cal 
Mixture, is made by dissolving the pure extract of licorice and 
acacia in 500 Ce. of water and then adding the other ingre- 
dients in the order named in the formula, the required volume of 
finished product being obtained by the addition of sufficient water. 
‘The resulting mixture is rather an unsightly preparation, and not 
in keeping with modern elegant pharmacy ; it may be improved in 

ce by setting it aside for a couple of days with frequent 
agitation, then adding some paper pulp and filtering. The formula 
Suggested by Charles Tilyard, in 1860, yields an equally efficient 
far ataitiee preparation ; it prescribes a larger proportion of 
sugar (by no means a disadvantage), and can be improved still fur- 
ther by the use of purified extract of licorice, as now ordered by 
the Pharmacopmia, The formula, as modified and adapted to the 
proportions of the Pharmacopaia, is as follows: Dissolve 30 Gm. 
of pure extract of licorice in 300 Ce, of water ; add 120 Ce. of cam 
phorated tineture of opium, 60 Ce. of antimonial wine, and 30 Ce, 
of spirit of nitrous ether, and set the mixture aside for twelve or 
twenty-four hours, with occasional agitation ; filter the liquid into a 
bottle containing 30 Gm. of granulated acacia and 600 Gm, of 
Reniet sugar, and wash the filter with sufficient water to bring 
e volume of the finished product up to 1000 Ce. The sugar and 
aeacia are readily dissolved by agitation, the result being a thin, 
Tich-looking, clear syrup which keeps admirably. 

Mixture of Rhubarb and Soda.—Ordinarily, when fluidextract 
of rhubarb is uwixed with water, copious precipitation of resinous and 
extractive matter at once ensnes; but this is prevented in the offi- 
ve oe by Bere Lee ey the solution mi preserved 

the glycerin subsequently a t keeps quite well, but is not 
he prescribed. a 





CHAPTER XXVIII. 
PILLS. 


Puts are a very convenient mode of sdealnl Seen ene 
the chief advantages lying in the small bulk to which the medicine 
is reduced and the almost complete disguise of bitter and nauseous 
reason of their bemg swallowed without previous mis 

adapted for the administration of 


retarded until it reaches the lower bowel. 
to pills is that of a 
sometimes used, a1 


for heavy mineral compounds; if a pill exeeeds 
Boluses are occasionally 


or 30 grains) each, and are often of a 
mall pills coated with sugar 


raneous preparation of pills 
localities i pi akon 
one of the most important 
Jeserving of a lengthy diseus- 
nequaintance with the 
day, owing to the untir 

ians to specify 
of pills is the formn- 


a paste sufficientl 
ake to the pare 


unt importance, and it is 
that ready 
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siveness in themselves, but require the addition of a liquid—water or 
alcohol—in order to develop it; as, for instance, gums and resinous 
drugs. Other substances possess no inherent adhesive properties, 
and in such eases it becomes necessary to impart tenacity to them 
by the addition of some adhesive liquid or solid material; such 
substances are camphor, calomel, bismuth salts, some saline or vege~ 
table powders, reduced iron, and the like, Firmness ina pill-mass 
is as essential as adhesiveness, and while the latter is brought about 
4 a state of partial solution or fluidity, yet, inversely, the insol- 

jlity of some icles is necessary for the required firmness, 
‘The substances added to pill-masses as adhesive or absorbent agents 
are known as excipients, and must be employed judiciously, so that 
the constituents of the mass be not modified in their action nor the 
bulk unnecessarily increased, After cach addition the mass should 
be well kneaded, which, itself having a softening influence by 
reason of the heat generated, enables the operator to judge of the 
condition of the mixture. Whenever possible, all constituents of a 
pill-mass should be reduced to very fine powder before the addition 
of any excipient, as only in this condition can the homogeneity of 
mass, a5 well as the subsequent accurate division of doses, be 
assured. Small quantities of potent remedies, such as alkaloids, 
narcotic extracts, toxic chemicals, ete., are preferably triturated with 
a little ir of milk before mixing them with the other ingre- 
dients, to facilitate uniform distribution. 

Whenever substances are ordered in a pill-mass in quantities 
which it is impossible or inconvenient to weigh accurately, as, for 
instance, aconitine 0.004 Gm., digitalin 0.012 Gm., atropine sul- 
phate 0.020 Gm., veratrine Jy grain, strychnine yy grain, morphine 
anlpbate } grain, ete., a dilution of the substance should be made 
with sugar of milk in such proportions that a conveniently weigh- 
able quantity shall contain the desired amount of the active 
ingredient. “Thus, if 0.004 Gm. of any substance is wanted, care- 
fully triturate 0.050 Gm. of the substance with 0.450 Gm, of sugar 
of milk (or 0.100 with 0.900 Gm, if more convenient); each 0.010 
Gm. of the mixture will then contain »y of 0.050, or 0.001 Gm. of 
the medicinal agent, and hence 0,040 Gm. will contain 0.004 Gm., or 
0.120 Gm, will contain 0.012 Gm., or 0.200 Gm. will contain 0.020 
Gm., ete. If sy of a grain of any sub: is needed, triturate 
grain of it with 114 grains of i (or 1 grain with 
grains if more convenien grai the mixture will con- 
fain yy grain of the acti wre r ontadl ye 

in, or 2 grains will contain yy It contain 

grain, or 4 grains will contain } contain 4 
grain, ete, In a similar manner | made to 
obtain a different number of mill ‘different fractions of a 


in. 
Pill-masses should always | the nature of 
the mass, either in iron or Wedge f the shape shown 
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in Figs. 219 and 220, and the mixture should be frequently. 

from the pestle and the sides of the mortar with a stiff spat 

as to bring all particles repeatedly under the pestle, ‘Tritu 

by means of a pestle is essential to produce a uniform mix 

oF the ingredients; and, moreover, it will be found that a mass: 
can be formed in less time, with less excipient and less labor, in a 
mortar than on a pill-tile. Very simple com! as 
blue mass and extract of colocynth, ete., may be on the 


Fro, 219. Fra, 220, 


Sectional view of properly shaped pill mortars 


iIl-tile; but for all substances requiring uniform blending of fine 
caeaa and similar eases, the He of the tile is to be conic 
Bnfortunately, the misuse of the pill-tile is a pis 
many American pharmacists. One rule should be strictly obs 
in making every pill-mass, namely: Never use the with 
which the mass is scraped down for taking excipient ‘its con= 
tainer. 

oa quantities of pill-masses which eannot be conyeniently 
handled in a mortar are best made in a special apparatus known as 
i pill-mixer, operated by either hand or steam-power. As a 


hown in the illustrations, the 


part for cleanin, roses. 
al each Seve ae while 


nished mass can be easily 
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removed by tilting the machine and at the same time causing the 

rollers to revolve slowly in a reverse direction, . 
Excipients.—It being impossible to select one single substance 

as an excipient suitable for all pill-masses, owing to the variable 








of dru; ( the many different combinati dered 
liyetoinns, ta caceutial ae ime 
that the pharmacist be Fi, 222. 


familiar with the pecu- 
_ liarities of each exeipi- 
ent, in order to use the 
same intelligently and 
advantageously, © Ex- 
cipients for pill-masses 
may be divided into 
three distinct classes, as 
follows: 
1, Those which are 


Fig. 221. 





‘Hand machine for mixing pill Power machine for mixing pill-masses, 
MASE. 


intended to develop adhesiveness, and hence act as solvents. To 
this class belong water, alcohol, diluted alcohol, glycerin, and o 
mixture of glycerin and water. 

2. Those which are intended to impart adhesiveness; these may 
be fluid, semifluid, or solid. To this class belong syrup, glucose, 
honey, mucilage and syrup of acacia, mucilage of aceon glye- 
erite of starch, acacia with glucose or honey, tragacanth with glyo- 
erin, soap with water or diluted alcohol, extract of malt, confection 
‘of rose, manna and powdered elm-bark mixed with tragaeanth ; the 
Tast named requires the addition of syrup or glycerin and water. 

8. Those which are intended to act simply asx absorbents of 
excessive moisture and, in a few cases, impart adhesiveness to the 
mass at the same time. To this class belong powdered liquorice 
root, soap and liquorice root, calcium phosphate, powdered orris 
root, powdered tragacanth, powdered elm-bark, starch, and powdered 

mallow, 

‘The first class, solvents, are employed in many cases in which 


— 
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physicians order yegetable powders in connection with soap or 
extracts, the latter in insufficient quantity to form a good m 
Solvents must be added to pill-masses with great care, especially 
when water or glycerin is used with soap or extracts; by addi 


ening of the mass, which frequently increases, and pre’ 
icin of perfect pills, besides requiring the addition of absorb- 
ent powders, which add to the bulk of the mass. 
‘he second class, adhesive excipients, are more extensively used 
than any other, because the majority of substances prescribed in 
ill form do not possess inherent adhesive pro or at least 
nsafficiently, for properly massing the ingredients, Mucilage and 
syrup of acacia are the aah desirable of the class, unless the pills 
are for immediate use, as pills made with acacia are prone in time 
to become very hard; the addition of glycerin, however, 
the difficulty. “Syrup or glucose is ustally preferred to water for 
massing vegetable powders, in the absence of soap or solid extracts, 
‘Tragucanth with glycerin can be most conveniently used in the 
form of a jelly, made by triturating 85 grains of pone tmga- 
canth with 6 Huidrachms of glycerin and 1 fluidrachm of water; it 
is an excellent excipient for the salts of. quinine, salol, acctanilid, 
sodium salicylate, iodoform, calcium sulphide, and also gallie and 


tannie acids; but for cinchonidine mpeg or salicylate, acacia 


with glucose or honey is preferable. p with water or diluted 
aleohal is the best excipent for aloes, rhubarb, and the various 
gum-resins ; it cannot, however, be used with soluble metallic salts, 
as those of iron, lead, copper, ete., owing to the formation, by 
mutual decomposition, of metallic oleates, which cause the mass to 
crumble. 

‘The necessary precaution regarding the use of water in conjune- 
tion with soap has been mentioned above; an excess of the former 
invariably causes trouble. Manna is very desirable for massing 
reduced iron or manganese dioxide when these are preseril 
Extract of malt is very similar to glucose in its applicability, bat 
can be used only for dark-colored masses. Confection of rose, at 
one time much esteemed as an excipient for mixtures of vegetable 
powders and metal ts, has now almost gone out of use, For 
the valevianat iron, quinine, or zine, no better excipient can he 
used than acac Ieohol in the following proportions: Tron, 

tf owdered acacia, 10 grs.; aleghol, 

ted camphor ean be made 
he addition of soap and oil 
1 grain of soap and 2 drops 
of camphor, 
nt for heavy metallic salts, such as 
swell as for the scale salts of iron 
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and troublesome combinations like ieum, phor, 
Mattison’s excipient powder will be found very 
it of 1 fees tragacanth and 7 parts of 
powdered (No, 80) elm-bark. Only a very small proportion 
the powder is required, thus: 3 grains for 60 grains of bismuth 
subnitrute, Raloal, cerium oxalate, iron by hydrogen, or equal parts 
of camphor and lead acetate ; 6 grains of the ler for iT 
of dried ferrous sulphate, the scale salts of iron, or eq 
of camphor and en m, ete. In all cases in which this excipient 
power i enpayed he mass should be made up rather soft with 
syrup, otherwise it is likely to crack or crumble while the pills are 
being formed ; pills thus made become sufficiently firm and retain 
their original shape, on necount of the fibrous and adhesive ehar- 
acter of the excipient. Hager haa recommended a similar powder, 
com of 1 part of powdered marshmallow root, 1) parts of 
tragacanth, and 6 parts of powdered orris root; this 
can be used like the receding, and is better adapted to 
white pill-masses. In place of syrup, a mixture of 2 volumes of 
lycerin Oe lof eptiel water may be used for pills which it is 
ired to sol 
At one ae crumb of bread was ordered quite frequently as an 
excipient for pill-masses, particularly in cases in which it was 
intended at the same time to serve as a vehicle for the administra- 
tion of potent remedies, as in the case of mercuric chloride, strych- 
nine, ete. In place of bread-crumb, which is not always available, 
either of the excipient powders mentioned above may be used, or a 
mixture of 1 part of tragacanth and 3 parts of starch, the mass to 
he made with glycerin and water, as before stated. The salts of 
quinine and cinchonidine are frequently prescribed in pill form, 
in combination with aromatic or diluted sulphuric acid, the quan- 
tity of acid being often left to the judgment of the dispenser, As 
a rule, from one-third to one-half as much acid as alkaloidal 
salt is sufficient to make a sutisfactory mass, depending somewhat 
upon the condition of the atmosphere. The mass must be rolled 
out #5 soon as it becomes plastic, while still a little soft 
it becomes dry and aeons in the 
drop or two of syrup, or a yery small 
starch, restores the proper condition. 
with one-sixteenth of its weight of 
and adhesive, and upon th er 
of glycerin (about 15 or 
sulphate) yields an excell 
firm. If kept in a cool, « 
condition for a long time; but 
moisture and become soft, Although 
at mineral acids are i hey are occa- 
sionally used, in combination getable powders, 
in prescriptions written in Germar excipient powder men- 
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tioned in the preceding paragraph, together with glycerin and water, 
will yield a good mass. “ 
Busily reducible substances, like silver nitrate, potassium per 
manganate, silver oxide, gold chloride, ete., cannot be massed 
with the usual excipients, as they need some adhesive agent whieh 
will not cause decomposition, The most available substances are 
white clay (kaolin) and water, which form a plastic mass, but one 
requiring quick manipulation, as it soon becomes dry and crumbly, 
The following excipient, proposed by M. Carles for pill-masses of 
this character, namely, a mixture of 2 parts of kaolin and 1 ce 
each of anhydrous sodium sulphate and water, has proved 
tory. Sixty grains of kaolin and 30 grains of the sodium sulphate 
require 40° minims of water to form a plastic mass, which dries 
slowly and retains its plasticity for six or eight minutes; it admits 
of much better manipulation than do clay and water alone, and the 
pills, when formed, soon become hard and retain their shape, owing 
to the assumption of the crystallized state by the anhydrous 
sodium sulphate under the influence of water, When potassiam 
permanganate is to be made into pills with this excipient, a larger 
quantity of water must be used; the best plan is to rub 30 
of potassium permanganate into fine pees mix well with 30 
peas of kaolin and 15 grains of anhydrous sodium sulphate, and 
the 


n mass with sufficient water, usually 25 to 30 minims. A 
mixture of equal parts of kaolin, or fuller’s earth, soft petrolatum, 


and paraffin, forms a most excellent excipient for this class of 
pills; or the medicinal agent, in fine powder, may be incorporated 
with its own weight of lanolin, or wool fat, deprived of its water, 
and then sufficient kaolin be added to form a mass, Lanolin is 


excipient; abo 
added for ea 
rolled out; 60 
iodi t. Even 
the aid of potassium boro- 
arts of the latter being 
pills should be dispensed in 


8, are frequently required to 
l-mass, so that the origi 
The addition of al 
o as to avoid an nnnecessary 


the quantity used should be 
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noted on the prescription, so that in case of a repetition pills of 
the same size may be dispensed. The reckless use pe pen ec 
well as absorbent excipients is one of the chief errors of inexperi- — 
ence, and ofter causes much trouble. Some absorbent powders, such 
as starch, calcium hate, magnesium carbonate, licorice 

and orris root, possess little or no adhesive properties, and if 

in excess will cause the mass to crumble; others, like marshmallow 
root, acacia, and elm-bark, containing much mucilaginous matter, 
if used in excess, form hard and slowly soluble combinations, 

For pill-masses containing an excessive quantity of i) solid 

wdered licorice root will be found very desirable and 
ible to powdered elm-bark, unless metallic salts are present in 
rtion. For volatile oils, creosote, and liquid oleoresins, 
soap idedly the best excipient, as it emulsionizes these and 
ents their ration during subsequent manipulations; from 
bans 1 grain of soap is necessary for each minim of oil, and 
stearin or curd soap will be found preferable to olive-oil soap. In 
the absence of any vegetable powder in the prescribed combination, 
the addition of powdered licorice root is desirable, and a mixture 
of 1 part of soap and 5 parts of licorice root forms a convenient 
excipient, of which 3 grains should be used for each minim of vola- 
; if necessary, water or diluted alcohol may be used to facili- 
tate massing. The incompatibility of soap oa soluble metallic 
salts in pill-masses has been noted in a previous paragraph, For 
creosote, when ordered by itself, powdered licorice root and water 
are very serviceable; 2 grains of the powder with a little water are 
anflicient for each drop of creosote. Carbolic acid can be treated 
like creosote, and pepe he found to bind it very nicely. 

Tar, when prescribed in pill form, either alone or in connection 
with other remedial agents, requires the addition of an absorbent ; 

sium carbonate and powdered licorice root have been recom- 
mended, but calcium phosphate, used in twice the weight of the 
tar, has been found more satisfactory, yielding a firm yet plastic 
mass, Pills thus made retain their original shape and disintegrate 
readily in water. For making pills of mercurial ointment the 
same excipient has been used with success, 

Hager has su, ed a mixture of equal weights of yellow wax 
and starch, in the form of powder, as a superior adhesive and 
absorbent excipient for numerous troublesome pill-masses ; starched 
wax is decidedly referable, aS an excipient, to wax with an addition 
of some fibrous vegetable powder, as pills made with the former 
disintegrate more rapidly, and the wax, being in a state of fine 
division, is less liable to cause intestin 1 : 
grains of starched wax will yield a sutisfact 38 with 1 grain 
of each of the following substances rbolie acid, apiol, 
oleoresin of male fern, guaiacol, creosote, croton oil, terpinol, and 
oil of tar. Starched wax may be | yy thoroughly drying 
yellow wax, in the form of thin shavings, under a paper cover in a 





348 PRACTICAL PHARMACY. 


dark ae and then rubbing into powder with an equal weight of 
rice-flour. 

Unless some other substance is present, as an oleoresin or a 
volatile oil, whereby the melting-point of the mixture is it 
down to about 38° C, (100.4° F.), wax is very undesirable in 
masses on account of its difficult disintegration, which may cnuse 
pills made therewith to pass through the body unaltered. When 
wax is directed to be used in a pill-mass, it should be melted at a 
moderate heat and then mixed with any oil or oleoresin ordered, 

: id ingredients are added. 

Powdered tragacanth may sometimes be employed as an 
absorbent when it is desired to impart adhesiveness to a very moist 
mass without materially increasing the bulk. The mixture of 
tragacanth and dered elm-bark, iously mentioned, is, 
however, generally to be preferred. 1) pound 

owder of the British Pharmaeopcia, composed of 1 
d powdered acacia, and starch, and 3 parts of 
excellent absorbent and adhesive agent, 
xcipient disintegrate readily. 
finely powdered elm-bark and starch 
‘ipient for soft pill-masses contain- 
5 mass should be rolled out while 
he pills will harden subsequently. Pill- 
ine should invariably be made with the 
with the iodine, prevents its 
throat; the union the 
the latter will be liberated by 


: nen is superfluous, as 
ther in pill-form, The 
with Iupnlin eanses the 
mas is quickly obtained 
e ether, alcohol, and 
‘small quantity of elm- 
tage in very warm 


making pill-masses are 
on account of the stain 


3 
soda solution) becomes 
e persistent odor of 
after the mortar 

f oil of turpentine 

ic stains, as a rule, 
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powdered ferrous sulphate, sulphuric acid, and water; 
cee! permanganate stains yield readily to ‘a solution of 


ivision of the Pill-mass.—After the mass has been 
prepared, it is transferred to a pill-muchine or a Boni 
or porcelain tile, to be rolled out, by means of a flat piece of 

d wood, into a rod or pipe of uniform thickness, which is then 
ided into the ers number of pieces. Steel spatulas are 
by many for rolling out the mass, but are not so desirable as a 
wooden roller, since the width of the spatula permits of covering 
only a small part of the mass at a time, hence irregularity in the 


Fra, 223, Fig, 295, 


Woedes pill-rotier, Pill-tile, graduated. 


thickness of the cylinder frequently occurs. A little pressure must 
be aera when rolling out the mass, both on the pill-machine and 
tile. Figs. 223 and 224 represent wooden pill-mass rollers, the long 
one with the handle having the more convenient shape. 

A small number of pills may be conveniently divided on a pill- 
tile (Fig. 225), but for « larger number a pill-machine will be found 
preferable, particularly if the weight of the pills corresponds to the 
size of the grooves, for then the perfect rounding of the pills can 
be readily fected by continued rolling in these grooves. In order 


to insure greater uniformity in euttin, 
the required number of parts, use 1 
devices shown in Figs. 226 and 227. ston pill-cutter 
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may be used to cut 24 parts at one time by simply pressing the 
ial cutters into the pill-mass after the same has been rolled out to 
the required length by means of a wouden pill-paddle; the separate 


Diamond pill-cutter 


pieces may then be quickly ejected by means of a slotted metallic 
strip operated by a spring on the top of the bar. The Diamond 
pill-cutter is combined with a flat wooden roller for rolling the 
mass out to the required length, which is then brought ander the 
projecting cross-piece and the metal cutters pressed down upon it; 
as the metal plate, to which the cutters are attached, rebounds to its 
original position, the latter are stripped of any adhering pieces of 
mass by the projecting cross-piece, through the slots of which the 
cutters pass. Fig. 228 represents a complete pill-machine. It 
consists of a smooth, hardwood rolling-board encased in metal and 


Fi, 228. 


tal plate; to the roller, which is like 
hed a similar metal plate, the 

to the grooves of the plate on 

of pills of certain weights, a4 

motion of the roller, it is fre- 

al wheels on each side of the 


etal casing of the rolling-boant 
niformly. 
‘ooper patent” (Fig, 229), the 
he metallic parts of brass. This 
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machine has two sets of reversible grooved plates, on which four 
different sizes of pills can be made—l, 2, y al 5 grains ; the 
plates being quickly removable and adjustable, ‘The sides of the 
rolli. are 80 constructed that they can be raised or lowered 
% means of winged screws, which allows the mass to be rolled just 
the thickness required for cach respective size of pill, thereby insur- 
ing always the full number of pertectly round pills, 


Fra, 229, 


Cooper's patent pil- machine. 


After the mass has been properly rolled out to the length of the 
desired number pes it is laid upon the grooved plate of the 
board, and divided by placing the other cutter over it and drawing 
the same forward and backward with slight pressure, 

When the pill-mass has been divided on a pill-tile, and also when 
the pills are larger or smaller than the grooves of the machine, it 
becomes necessary to impart a spherical shape to the pieces, by 
apecopea rolling between the thumb and first and second fingers, 

© which the pills should be placed under a pill-finisher and com- 
ee rounded by rotary motion of the same with some pressure. 

t is better to move the finisher about in curvilinear figures like the 
figure 8, instead of giving it a constant cir- 
cular motion, so that the pressure may be Fis, 290, 


uniform at all points. Pill-finishers usually 
consist of a circular piece of hard wood, 
with a smooth rolling surface and a project- 
ing margin for the purpose of confining the 


is; several sizes are required to suit dif- Hard-wood pill-Anisher. 
ferent sizes of pills. Fig. 230 represents a 
convenient pill-finisher suitable for two different sizes, as the upper 
and lower margins project to different length: 

Pill-dusting.—The pill-mass, being 
prone to adhere to the slab and the 
and shaped into pills, This may be 
powder, which should be wholly inert, w directed by 
the physician. Among the most. s 3 are Lycopodium, 
licorice root, and starch, The is particularly desirable on 
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account of its fineness and uniformity, its slight adhesiveness, and 
its tastelessness. Powdered starch should be used with all white 

I-masses, Bermuda arrow-root being the best for the 

nly in exceptional cases is the addition of dusting-powder to the 
pills in the box justifiable; the pills should receive a sufficient 
coating of the powder under the finisher; then, if the mass has been 
peper ly made, there will be no likelihood of the pills adhering, 

ence no occasion for putting an excess of ome in the box. 
Magnesia and magnesium carbonate are not well suited for dusting- 
powders, and should, moreover, be used with due care, on account 
of the possible chemical effect upon the i ients of the pills. 
Powdered tale (soupstone) is likewise serviceable, having the 
tage of imparting a very thin, opaque, and tasteless coating to the 
pills, without impairing their solubility in the stomach; it is 
particularly suited for pills of silver nitrate and the like. When 
asafetida or other nauseous substances are given in form of pill 
the odor may be either entirely iaculied or considerably: modified 
by the use of powdered cinnamon, aromatic powder, ginger, or 
similar material. 

Pill-coating.—The plan of coating pills with various substances, 
with a view to mask the odor and taste of nauseous medicines, is by 
no means a novelty, having been practised more than fifty years 
ago. Atone time the silvering or gilding of pills was of frequent 
occurrence, but at present it is but rarely employed. Pills to be 

thus weil ne A mi ee a0 rolled 
231, rfectly smooth, i ible without 

Rantieoata ; eri should be wy 
slightly dampened with a mixture of equal 
paris of alcohol, syrup, and saree of 

acacia and then placed in a suitable a 
puratus consisting of two hollow hemi- 
spheres of hard wood or horn, as shown 
in Fig. 231. Silver or gold foil is added, 
when, the apparatus having been closed, a 
rapid rotary motion will in a very short 
time cause the pills to take on a uniform 
coating of the metal; should some of the 
ills receive only a partial covering, more 
foil must be added and the rotary motion 
repeated. Asa rule, one leaf of silver or 
half-dozen S-grain pills. Glycerin should not be 
fo are a be silver- or gold-coated, 

he metal, 
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of the confectioner’s coating. Sugur-coating of pills on a large seale 
is done in hemispherical copper pans made to revolve slowly within 
a eoil of steam-pipe supplying the necessary heat for evaporation of 
the moisture ; the pills, which should be well air-dried, are placed 
in the pan, and a quantity of simple syrup or of a mixture of syrup 
and mueilage of acacia is poured on, the pan being kept in constant 
rotary motion until the pills are dry. ‘The addition of syrup is 
Le ioe until a sufficiently thick coating has been deposited on the 
pills, and this can be determined only by experience. 

Sugar-coating ean be more successfully performed with a large 
quantity of pills than with a small number, as the deposit of sugar 
takes more uniformly, and the mutual attrition of many pills 


Sugareconting machine for pills. 


insures a smooth surface. Fig. 232 represents a sugar-coating pan 
i large manufacturing establishments ; en in the illas- 

it is operated ent by steam-power, mall opera- 
tions it will be found desirable to Saar the pills with diluted 


mucilage of acacia or egg-albumen a 

tinned-copper or porcelain dish containin, 

or a mixture of acacia 1 part and suga 

sugar of milk I part, a purified taloam 1 pai With 

practice very fair results may be obtained, although the pills should 

not be expected to look so perfect as those coated by machinery. A 

small apparatus has been devised in England for facilitating the 
Es) 


on rotate them in a 
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sugar-coating of pills at the dispensing-counter ; it is shown in. 
233, and consists of a flat-bot tinned-copper pan, with 
hinged cover. The pills having been dampened as direoted, 
placed in the pan with the sugar and rotated while a gentle 
applied, which facilitates the drying of the coating ; when 
process can be repeated until a perfect, hard, white coating 
tained, Sugar-coated pale do not at first have the familiar 
appearance, but are dull when taken from the coater 5 
then shaken with pieces of paraffin, which causes a minute 
the latter to be deposited on the sugar, and thus the desired 
produced, 


Tie 


Fig. 233, 


‘Small sugurcoating pan. 


Gelatin-coating is more readily applied than sugar-coating, but, 
like the latter, requires practice to insure proficiency, The chief 
difficulty lies in the drying of the coating after the pills have been 
dipped into the solution of gelatin; the pills must be kept in motion 
while the gelatin cools, otherwise the coating will not uniform. 
Pills to be gelatin-coated must be firm, dry, and free from dusti 
powder; if glycerin is used as an excipient, it is likely to soften the 
gelatin-coating, causing the pills to stick together, For pills con- 
taining strongly odorous substances, such as asafetida, sumbul, iodo- 
form, the valerianates, etc., gelatin-coating is decidedly inferior to 
sugar-coating, as the odor penetrates gelatin far more rapidly than 

‘The manner of coating the pills on a large scale is identical 
with that used for only a dozen pills, namely, the pills are impaled 
upon long, thin to the depth of about jy of an inch, and 
then immersed ution of gelatin kept fluid by means of a 

b void contraction and cracking of the gelatin 
f acacia is usually added to the solution, 
id drying on a large scale is 
they have been dipped, while 
ucted drying cases coni 
ich air is rapidly drawn through 


hus removed, 
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Ps rege Seer various com irs been 
ing in-coating, no one of which can be sai 

best, as pharmacists ee Ok that apparatus with which 

become most familiar by practice. The gelatin solution should be 
kept at a temperature of between 72° and 82° ©. (161,6° and 179.6° 
F.), so that it may not be too thick when the pills are immersed, and 
any scum or fro! forming should be carefully pushed aside before 
the pilsiare sored Figs. 234, 235, 236, and 237 represent the 
four leading styles of gelatin-coating apparatus in use among phar- 
macists in this country. In three of bent the pills are taken up on 


the needles from a tray provided with grooves, in which the pills 
have been placed, and, after they have been dipped into the gelatin 


Prof. Patoh’s gelatin-conter. 


solution, are revolved until dry and then stripped from the needles 
means of a comb, shown in the illustrations. The arrangement 
Prof. Patch for drying the coating consists of a wheel with slots, 
in which the bars carrying the needles are placed, when the wheel is 
made to move alternately in opposite ¢ ms, by means of a string 
attached to the axle passing through the w Fig. 284). The 
latin solution recommended by P. dene, follows + 
ite 24 ounces (av. r with 7 fluid- 
ounces of distilled water , aid of a hot 
water-bath ; add 2 drachma o! and fi 2 fluidounces of 
mucilage of neacia; strain the ~ 
The “Porcupine” gelatin-c ), designed by C. C, 
Wells, consists of a wooden tray, A, pi with grooves and a 
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wige for regulating the depth to which the needles shall enter 

ifferent sizes, and also a brass comb for disengaging the pills from 
the needles ; a drying cylinder, B, provided with T-shaped rails on 
its rounded cylinder, which form grooves for receiving the needle- 
bars C; a water-bath and solution-holder, D, the latter being a 
trough in the cover of the bath and kept at the proper temperature 
Be the aid of heat. After the needle-burs carrying pills have been 
placed in the grooves of the cylinder the latter is kept revolving, by 
means of the crank on the side (larger machines are peace by 
clock-work attachments), at the rate of about 50 revolutions a 
minute, until the pills are dry enough not to stick when 
taken off the needles. Wells recommends the following solution 


Fio. 235, 


D 
‘Wells’ “ Poreupine gelatin-coater, 


for gelatin-coating: Dissolve 2 drachms of acacia in 1 fluidounce 
of water, and add 1 ounce (a 


iscus (Fig. 236) resembles 

r drying the coating on the 

rling the needle-bars cen- 

pills are sufficiently dey 

the operation are shown in: 
er-bath, and © the solution— 
s the position of the needle— 
hich have been placed in the 
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balls on the ends of the bar insuring 
pills with the needle-points, by slipping 


At His shown the manner Ad revolving 


Franciscus’ geletin-coater, 


+ pi in after they have been dipped, by means of the pivotal 
dle D, When sufficiently dry, the pills are stripped from the 

sdles by means of the comb attached to the tray a 

Maynard’s gelatin-coater (Iig, 237) is not provided with a 

roved tray from which the pills are taken up, but, instead, the 


Fro. 237, 


js are placed in depressions in a me 
h two holes to receive the guide~ 
i , F, to prevent 
not in use, the 
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needle-points are drawn back behind the outer disk by means of the 
ok, tes a the top, to va ae needles Ge a To 
impale the pills, the needles are depressed, passin, anu 
forutions “iy the outer disk, and te; up the pills as shown nO. 
‘The gelatin solution is contained in a covered agateware dish, resti 
in the copper water-bath A ; after the pills have been dipped, the 
needle-holder is slowly revolved to facilitate the uniform distribution 
of the gelatin film. “When the tin has set, the needle-holder 
may be laid aside, as shown at ©, until the coating is sufficiently 
hard to allow the pills to be removed to the tray of wire gauze B, by 
grasping the circular plate on the needle-holder with one hand and 
pulling the handle upward with the other, It is always well to 


Fig. 238. 


Colton’s machine for continuous gelatin-contizyg. 


grease slightly with petroleum the perforated disk, through whichas=# 
the needle: D nt the pills adhering, 
The apy coating of gelatin to pills without=—= 
odle i F at several large manu—— 
le at the dispensing-coun—— 
‘y is necessary for the work— 
»bably the only machine of its 
designed by Arthur Colton, of~ 
city of coating from 6000 to 10,000" 
structed piece of machinery i= 
n the Tolle Reali 
drawer A, which is provided 
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ith a in the bottom at the end projecting from 
Tsing in roe A having been aes cotand a 


sar br ue i iy vec’ eof table) eee 


hich i lated 
jee nlag ner le 


of el 
of a water-bath ; for clastic capsules is recommended a mixture of 
50 parts of white gelatin, 15 parts cach of gum arabie and sur 
12) parts of glycerin, and 80 parts of water, to be likewise disso! ved 
on a water-bath, Other authorities propose for hard capsules a 
mixture of 60 parts of gelatin, 10 parts | of acacia and sugar, 
of water; and for se ules a mixture of 50 
parts of gelatin, 16 parts of sugar, 20 parts of glycerin, and 90 
of water. 


The capsules are made by dipping either metallic, bone, or wooden 
moulds, attached by means of handles to a suitable disk, into the 
melted gelatin mass kept at a temperature of about 40° C. (104° F.), 
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ies 


The filling of eapsules with liquids is, as a rule, done in large 
reannfaaticien and for this purpose capsules of ovoid shape having 
asmall orifice are selected; they are supported on trays or racks, 
and the liquid is introduced by means of a pipette or a syril 
with a small nozzle. The orifice of the capsule is sealed with » 
little of the warm gelatin solution by means of a glass rod. When 
the pharmacist has occasion to dispense liquids in oni car RNY 
capsules, the best plan is to set the capsules up in a Ww 
with a perforated lid, and, having introduced the liquid, seal the 
cover hermetically by moistening the edges in a drop of water spread 
ona pill-tile, before slipping it over the capsule; a mere trace of 
water being sufficient to cause a union between the cover and the 
capsule, any excess of moisture must be ‘shaken off, as it would 
cause the capsule to soften and finally leak, 

The well-known French pearls of ether, apiol, chloroform, ete., 
are gelatin globules filled with the respective liquids, Accord! 
to Thévenot, they are prepared as follows: A mass composed 
gelatin, acacia, honey, is rolled into thin sheets, one of 
which, while still iced upon an iron plate of 6 millimeters 


(about } ine 
ere in each 
by means is pi or 


of 10 millim 
~ another been) e = 
plate, corresponding exactly 
xd over the last sheet, and after 
r position is reversed so that the 
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second gelatin sheet may fill the cavities in the second iron plate, 
pad coer pleting the spherical shape of the pearls or globules, which 
are finally se from each other by subjecting the whole 
arrangement to powerful pressure. 


io, outing 


into collodion, which is then 
ro in the pills, the couting will 
ov opaque. The Pharmacopmia directs a solution 
of 10 Gm. of balsam of tolu in 15 Ce, of ether, for coating pills, 
but, owing to the ex rapid evaporation of the solvent, the process 
is natin e pills are prone to stick, The following im- 
peat by Dunning has met with considerable success : Dissolve 
Gm. of balsam of tola in 15 Ce. of alcohol with aid of a gentle 
heat; strain, and when cold add 5 Co. of ether. Enough of this 
solution is poured into the lid of an 8-onnce ointment jar to form a 
thin layer, the pills are added, and the lid rotated until they are 
chatter coated. The pills are then transferred to another lid, 
previously coated with liquid petrolatum by spreading one drop over 
the surface with the finger, and rotated for a few minutes to remove 
the excess of the tolu solution. They are finally placed in a third 
lid, coated like the second, and rotated until dry, 

The so-called “ pearl-coating” is applied in a manner similar to 
that used for gilding or silvering; the pills having been even); 
dampened with a very thin adhesive liquid (mucilage of acacia 3 
syrup 4j, and water 3yj, or tragacanth 4 grains, syrup 388, ai 
water 5yiiss), are rotated ina globular box with purified taleum or 
a mixture of talcum and sugar in the form of an impalpable 

wader, If a high polish is desired, this can be obtained by rotat- 
ing them afterward in another globe coated on the inside with 
paraffin. P ~ 

Keratin coating has been especially recomm: for pills which 
are not to be acted upon in the ste ved in the 
intestinal fluids, Keratinized pills 
Unna, of Germany, but have not met 
of the tedious process of 
horny matter, and is obt 
with ether, by digestic 
mixture of pepsin, hy 
thirty-six hours: this t 

ic juice. The residue, 
igested with 8 or 10 times j 
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in a loosely stopped flask, at_ a moderate heat, until a nearly eom- 
plete solution results, which is then filtered and evaporated to dry- 
ness, Keratin, as thus Ppp isa commercial article; both acid 
and alkaline solutions of it are used for coating pills, 

Ammoniacal solution of keratin is p: by dissolving 7 
parts of keratin in a mixture of 50 of 10 per cent, ammonia- 
water and 50 parts of 60 per cent. alcohol (solution may be facili- 
tated by warming). This alkaline solution should be used for pills 
containing trypsin, pancreatin, metallic sulphides, ete, 

Acetic solution of keratin, made by dissolving 7 parts of keratin 
in 100 parts of glacial acetic ucid te necessary, by the aid of a 
moderate heat), is adapted for pills containing ferric chloride, 
tannin, salicylic acid, arsenic, creosote, and the salts of mereury, 
gold, and silver. 

For chemically indifferent substances, either the alkaline or aid 
solution of keratin may be employed, 

All pills intended to be coated with keratin must be made with 
some fatty excipient and contain no appreciable moisture ; the muss 
is best made with cacao butter and oil of sweet almond, or a mixture 
of purified mutton tallow or cacao butter 10 parts and white or 
peace wax 1 part. After the pills have been rounded they should 

dipped in melted cacao butter, which is allowed to harden ; they 
are then placed in a porcelain dish, the keratin solution added (about 
30 or 40 drops for 100 pills of medium size) and rotated until the 
pills have become thoroughly moistened, after which they ave dried 
on parchment paper, to whieh they will not adhere. The applica- 
tion of keratin solution must be repeated three or four times and— 
allowed to dry each time, 

The above process is tedious, and in the majority of cases the 
following shorter method, proposed by Dunning, will be found 
entirely satisfactory: 1 Gm. of keratin is rubbed to a smooth paste 
with 6 Ce, of official spirit of ammonia and warmed, while a few 
drops of water, sufficient to produce a clear solution, are added. The 

ills do not require a coating of cacao butter, and haying been made 
ree and dry are placed on the points of fine needles, and immersed 
one at a time in the solution, which is kept warm, the loss by evapo~ 

ration it ion of spirit of ammonia and a li 
water. Aj lution, the pill is held in such a 
position that the: he under surface may be removed 
y a piece: ul ‘h the needle is rotated for a few 
18 h a piece of card-board standing 


vr. 

keratin, insoluble in the 
for coating pills not to be 
are reached. In order to 
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nt quantity of salol, 10 8 for 30 grai 
eas aaa in a dish on Ply bon is eoale sada re 
2 ecg te ttn ae gy idly rotated. 
See) uires about the same peo |, Which 
sed and applied a little warmer than the first. Lastly, a 
wantity of salol, about two-thirds of the first quantiie ts 
same manner, esp in order to produce a smooth 
wri of salol, about 


The U.S. Pharmacopeia gives workin, Seuss for 14 varieties 

ill-masses, and as these are directed to be divided into a definite 
number of pills, they are indicated under the title “ Pilulw.” The 
term Masta” is applied to those combinations which are intended 
to be kept on hand in bulk, being freq sl nti Mgt ir as constitu- 
on of other pill-masses. In the British Pharmacopeia 20 formulas 

for pill-masses are given, but in no case is the mass directed to be 
divided into a given number of parts; they are all designated by 
the simple title “ Pilula.” 


AurnasericaL Lisr o tive Orrsctan Pruta. 
Tatin Name. English Namo. ‘Composition of each PIL. 


Puri 
‘Alées ot Perri Lad of Aloes and Dre el Tron 


Aromatic Powder . « 
Confection of Rees a suficient tC 
Parified A 
cate + 
Red Rose 
Diluted Alcohol a 
ite at dt , | Purified Aloes 
‘ cof Aloes an 
Aloes et Myrrha 4 Myr... } 


Asafotidee . . . Pills of Asafetida . 


12.008 Ce. 
sufficient quantity. 
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‘English Name, ‘Composition of each Pill, 


eter | 


BreesP 


FeerP renesh, 


Ferri fodidi .. {Pills jof Ferrous 


Water a sufficient quantity. 
Aloin 


Pills of Opium . « 


Pills of Phosphoros 


2 0.060 
Gin and Watera ‘snfficient quantity. 
Resin of Podoy a 


Podophylli, Bellas {Pils of Etdenby! | Bella 


donne et Capsici et! 


be made cautiously, 
unmanageable, 
r these pills, dinected 
ely to add consider 
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added at the same time, which is preferable to either water or syrup 
and dries less rapidly. 

Pills of Aloes and Mastic.—Those pills, commonly known 
as Lady Webster Dinner Pills, are prone to become very hard in 
time ; it appears preferable either to make them up when 

ited or to use a mixture of ayrup and water equal parts, or glye- 
erin and water equal parts, in place of diluted alcohol as an excipient. 
i used in See er ee aie ices Teta hould 


excipient is 5 
pound Oatharti -—In making these well-known 


‘ei, 


pou! 2S i 
‘egetable Cat Pills 
fully followed, a satisfactory pill-mass will be obtained, the softened 


‘extract of hyoscyamus supplying the necessary moisture. As in the 
ease of compound cathartic pil Is, the pilular extract of jalap, no. 
1 


jan 
Carbonate. "Blais pills asthe olf r 
ferrous carbonate are more commonly termed, have probably caused 
inexperienced pharmacists more trouble than any other pill-mass 5 
is 18 partly owing to the fict that physicians frequently order equal 
parts of ferrous sulphate and potassium carbonate, which render the 
mass very deliqueseent, on account of the excess of potassium car- 
bonate. The official directions are to triturate the iron salt and 
g Atl and add this mixture to the potassium carbonate 
i iy rubbed smooth with glycerin and water (10 drops of each 
for every 100 pills); the mass is thoroughly tri 
ssumes a green color, and is then incorpo 
ind althea, a little more water being added 
mula yields satisfactory results, the : 
completed reaction between the iron ai 


modification of the pharma 
gacanth and althwa, as | 
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tough and hard. Take of Ferrous Sulphate eee 15 Gm., Potus- 
sium Carbonate 8.75 Gm., Sugar 1.25 Gm., Powdered Glycyrrhiza 
6.25 Gm. Rub the iron and sugar into fine powder, add 
sium carbonate previously powdered, and mix with 40 minims of 
water. Triturate the mixture until dry and in powder, add the 
Mi Petes and sufficient. glucose to make a smooth mass, which 
ivide into 100 pills. Pills made by this formula retain their shape 
and green color for a long time (over three months in paper boxes), 
and while assuming a darker color on the outside, due to gradaal 
drying, the interior remains fairly soft. 4 

Physicians sometimes prescribe 4 drachms each of ferrous sul- 
phate and potassium carbonate to be made into 100 pills, which 
proportions should be ahange to 4 drachms and 140 baa 
tively. Tn such cases the following method of P ure has 
used with marked success for many years: Rub the 240 grains of 
crystallized ferrous sulphate into a fine powder with 30 grains of 
sugar, and mix with 140 grains of potassium carbonate also reduced 
to powder; the mixture, which will soon soften and change color, 
should be stirred from time to time until the reaction is compl 
which is known by the disappearance of the granular condition un 
the formation of a green, smooth, very soft paste. Now add 30 
grains each of powdered starch and powdered acacia, mass quickly, 
and roll out while still soft, as the mass rapidly becomes firm, and 
may then crumble when rolled out. 


Blaud’s pills are intended to contain about 0.0667 Gm. (about 1 
grain) of ferrous carbonate, and cannot be kept on hand uncoated on 
acoount of the eer to rapid oxidation of the iron salt, which is 


retarded, but not entirely obviated, by the sugar or sugar’ lycerin 
resent. The pills should be of a uniform ca een rans elyoecis 

it prepared fresh when wanted, In Great Britain the mass for 
Blaud’s pills is officially senetza by the simple term “ Pilula 
Ferri,” and its composition is about the same as that published in 
our own Pharmacopeeia. 

Pills of Ferrous Iodide.—The first step in the manufacture of pills 
of ferrous iodide is ‘ix the reduced iron with water (6 Ce. for 
100 pills), then adding the iodine, and stirring until the reddish 
tint of the mixture disappears. The glycyrrhiza, acacia, and sugar 

E after thorough 1ixture the whole is evapor- 
ilar consistence. The official pills are 
ancard’s Pills; they contain an excess 

rvation. Each pill is designed to 
1) of ferrous iodide. Owing 

‘the iodine with the finely 

led slowly, so as.to avoid loss 

: should not be added until 
When the mass has been 


on a water-bath it will ree 
ordered in the official form: 
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require 1,104 Gm. of absolutely pure iron to form ferrous iodide ; 
the of iron in excess will, therefore, depend upon the purity 


iron used. 


a 
small 


orus is mapidly oxidized, particularly in a state of fine 
division; hence pills of phosphorus should be coated as soon after 
they have been made as possible ; as in the case of pills of ferrous 
iodide, the modified solution of balsam of tola is preferable to the 
official ethereal solution. 

The official method for incorporating phosphorus in a pill-mass 
may also be followed when phosphorus is arcane in combination 
with other remedial agents, such as quinine sulphate, extract of nux 
vomica, ete, If phosphorus be extensively used in pill form, 
another plan is to prepare a 10 per cent. ii mixture of 

rns and rosin, as follows: Weigh off 1 
and melt the same by placing it in a 
(not boiling); now add 9 Gm. of ; 
water, and mix the phosphorus and nately by triturating 
and kneading, Pour off the water and preserve the phosphor- 
etted resin, after it has been dried between filter-paper, in a small, 
tightly stoppered bottle in a dark place. Each gramme of this 


Me 
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reparation 
ean and 
tion. It ky 


THE OFFICIAL MASSES. 


As stated before, these masses are usually employed as ¢ 
uents of other pill-masses ; they are Massa Ferri Carbonatis and 
Massa Hydrargyri. ‘The latter only is of sufficiently firm consistence 
to admit of being rolled into pills which will retain their spherical 
shape without the addition of absorbents, except when freshly made 
in warm weather. 

Mass of Ferrous Carbonate, or Vallet’s Mass, is a mixture 
of ferrous carbonate, sugar, and honey. Even when very carefully 
made, so a3 to contain the full amount of iron salt, it is never of a 
pilular consistence, but always in the form of a rather tenacious 
ae. The Pharmacopeia directs the preparation of ferrons car- 

nate by mixing cooled and filtered solutions of ferrous sulphate 
and sodium carbonate, made respectively with erystallized ferrous 
sulphate 100 Gm., boiling distilled water 200 Ce. and syrup 20 Ce. 
and monohydrated sodium carbonate 46 Gm. and boiling distilled 
water 200 Cc., and then washing the resulting precipitate well with 
sweetened water (syrup 1 volume, distilled water 19 volumes) until 
the newly formed sodium sulphate has been removed ; the washing is 
best performed by decantation in flasks having a narrow neck, and 
which can be tightly stoppered. The precipitate is then drained 
‘on a strainer, mixed with clarified honey 38 Gm. and sugar 20 Gm., 
and the whole evaporated in a tared capsule, with constant stirring, 
until reduced in weight to 100 Gm. 

The iron solution should be poured slowly into the alkaline solu- 
tion and the flas! ly rotated as ie as carbon dioxide 
escapes, after which it is <1 with distilled water, corked, and set 
aside, The, ng ayrup to the iron solution, and of the 
subsequent 1 te with sweetened water, is to 

o. as far as possible, Instead of 
ig water recently boiled may be 


of crystallized ferrous sulphate 
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will yield 42 Gm. of the carbonate, but as there is always some 
loss during the washing process, the finished mass rarely contains 
more than 36 per cent., and this much only if care has been 
observed to prevent oxidation by rigid exclusion of air. Freshly 

ipitated ferrous carbonate is greenish gray, gradually deepening 
in color, and the finished mass is decidedly green, but showld | not 
be brown, which would indicate oxidation. hen Vallet’s mass is 
allowed to stand for some time, even in well-covered jars, it becomes 
dry on the surface and assumes a blackish-green color, The change 
extends to the interior very slowly, being due to the gradual escape 
of moisture. 

Mass of Mercury, better known as Blue Mass or Blue Pill, is 
probably the most familiar of all pill-masses. In the official 
formula 33 parts of mercury are triturated with a mixture of 9 
parts of glycerin and 33 parts of honey of rose, until extinguished, 
the viscid character of the vehicle enabling a rapid division into 
minute globules. When mercury is no longer visible to the naked 
eye, and the mixture has assumed a uniform brownixh-gray appear- 

. ance, 10 parts of powdered licorice root and 15 parts of powdered 
althzea are gradually added with constant trituration, until the mer- 
cury is so finely divided that it cannot be detected with a lens of at 
least 10 diameters magnifying power. Blue mass contains 38 per 
cent. of metallic mercury, which probably undergoes slight super- 
ficial oxidation in the course of time, but is well protected by the 
other ingredients. 


a 


CHAPTER XXIX. 
CONFECTIONS AND LOZENGES, 
CONFECTIONS. 


‘Tus class of medicinal preparations still finds remain in the 
leading pharmacopreias, although, in this country at least, they are 
very rarely used by physicians. At one time the incorporation of 
saline and vegetable rem agents with honey or frait-pulp was 
favorite mode of medication, such being the invariable ition 
of electuaries or conf ns, Which were dispensed in the form of 
a thick, semi honey, or with the 
addition of glycerin, confections retain their original soft condition 
for a long time; but if made with fruit-pulp, or sugar and water, 
the moisture i] evaporates and the mass becomes dey and 
ingredients must be added in the form of 

heavy metallic salts should never be 

to the pais and thos Ese 

ential oils are to incor porated, in Onn 

be triturated thoroughly with some finely 

or other potent remedies should 

so as to insure their uniform dis- 


recog but 2 confections, 
Elect n Sennee; while the 
4—confection of pepper, roses, 


- 
- 


y 109 


O' 
Pane Fenlled for 
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160 Gm. of cassia fistula be di with 500 Ce. of water for 
three hours on a water-bath. The coarser portions are then to be 
separated with the hand and the pulpy mass rubbed first through a 
coarse hair sieve, and then through a fine one or through a muslin 
cloth. This treatment with the hands is objectionable, and by no 
means necessiry, for if the digestion be carried on on a boiling 
water-bath for three hours, with occasional stirring by means of a 
thick glass rod or a porcelain spatula, the pulpy mixture can easily 
be passed through a hair sieve with the aid of a horn spatula, The 
jue remaining in the sieve is again digested for a short time 
with 150 Co, of water, the mixture treated as before, and the Soa 
net added to the pulpy mass first obtained. In the pulpy liquid 
555 Gm. of sugar are dissolved and the whole eva to 895 
Gm., to which while yet warm are added 100 Gm. of senna, in No. 
60 powder, and 6 Gm. of oil of coriander, It will be found advis- 
able, instead of adding the oil directly with the senna to the pulp, 
to triturate it thoroughly first with about 50 Gm. of sugar, which 
should be reserved for that purpose out of the original quantity. 


Lozenges are solid, flattened masses of round, oval, or other 
desirable shape, not intended for mastication, but to be dissolved 
slowly in the mouth, therefore not adapted for medicines which are 
expected to ui disintegration in the stomach prior to any 
therapeutic action. In one or two cases the cylindrical form is pre~ 

, a8 for the well-known licorice lozenges and Wistar’s cough 
lozenges. The remedial action of lozenges ix generally designed to 
be purely local, either as an expectorant, demulcent, stimulant, 
sedative, astringent, or antiseptic. 

The usual or vehicle for lozenges is sugar (that known 
among cunfectioners as lozenge sugar being preferred), although 
powdered extract of licorice also is added at times, and, of late 

, fruit paste, made from black or red currants, has come exten- 
sively into use for certain kinds of lozenges. Adhesiveness is 
obtained by the addition of tragacanth or acacia, and syrup or water 
(plain or aromatic) is used to supply the necessary moisture. All 

jicinal constituents, as well as the sugar or extract of licorice 
should be in very fine powder to insure a smooth paste, and potent 
remedies, wherever possible, should be added either in the form of 
solution or triturated with a small quantity of sugar before being 
mixed with the other ingredients, e9 as to insure uniform distribu. 
tion. Ti nth is preferable to acacia for making a lozenge-mass, 
‘as the resulting paste is more tenacious; in both cases the mucilage 
isto he preferred to the powder with the subsequent addition of 
water, as in the latter case it is often difficult to avoid an excess of 
moisture, which retards subsequent drying. 


The British Pharmacopmia (1898) admits acacia only as the 
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adhesive Sa for lozenges, and designates four distinct bases or 
vehicles of the following composition: Simple it 
Gn., ered acacia 19.5 Gm., mucilage of acacia 35.5 Ce., water 
a sufficient quantity. Fruit basis—sugar 439.5 Gm., 
acacia 19.5 Gm, mucilage of acacia 35,5 Ce., black-currant 
56.75 Gm., water a sufficient quantity, Rose basi: ie 496 Gm., 
po acacia 19.5 Gm., mucilage of acacia 17.5 Ce., rose water 
a sufficient quantity, Tolu basis—sugar 482 Gm., ered acacia 
19.5 Gm., mucilage of acacia 35.5 Ce., tincture of tolu 10.5 Ce., 
water a sufficient quantity. Instead of giving individual formulas 
for making the 17 varieties of lozenges recognized, a general 
formula, a justed for 500 lozenges, is given under the head of each 
basis, as follows: 500 times the quantity of medicinal agent required 
for one lozenge is intimately mixed with the sugar and acacia, and a 
then made with the other ingredients, which is divided inte 
equal parts and dried at 1 moderate temperature. 
Lozenge-masses are made after the manner of pill-masses, except 
that more adhesive material is used, and the paste is made 
what softer. The proportion of powdered tragacanth necessa 
& well-made plastic mass may vary from 1 to 3 per cent, of the 
total weight of the mixed powders (acacia about three or four times 
ag much); and in 1 ng the mass the necessary water or syrap 
should be added cai and the mixture well kneaded 
each addition, so avoid too soft a condition, which readily 


ubility of the r. A good 
to reseryeraioae Seotab ot 


mae 
ion, Wl 

0 ae aaa crambly, 

wood mortar and 


are preferable. 
it is transferred to a hard- 


done by dividi 
of lozenges to be mane 


nge-board is provided 
thicknesses, a diffi- 
le strips to the proper 
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height, and then rolling out the mass by means of a cylindrical 
r, aS Shown in Fig. 239, To prevent adhesion of the mass, the 


Fig. 239. 


Showing the manner of rolling ont the lozenge-mass, 
ad may be dusted with a little starch or a mixture of starch and 


Fra. 240, 





f\-| | 
/\0) 


oa 


Procter’s lorenge-board, 


The lozenge-board lately designed by Wallace Procter is very 
‘xseful and simple in construction, as shown in Fig. 240, A is a 
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ly made of wood, steel or glass rolle 
being particularly desirable when 





Atarrison’s lomenge-board (sectional view). 


The punches used for cutting lozenges are usually in the form of 

ing cylinders made of heavily tinned iron, and frequently pro- 

wided with sharp cutters of hardened steel, the shape of which varies 
swith the finey of the operator ; sometimes they are made with straight 
sides and fitted with a plunger, operated by a spring, for the ready 
expulsion of the lozenges. Figs. 243, 244, and 245 represent some 


Fie, 44, Fro. 245, 


\g 


iain tin lozengeeutter. ‘Tin lomenge-punch with steel ——-Lozenge-punch with 
cutter, apring. 


of the usual styles. Tn large manufacturing establishments ten or 
twelve entters are frequently combined and operated as one, greatly 
expediting the work. Whenever it is de to stamp lozenges 
with some special letter or design, this is done at the time of cutting 
them, the fee being provided with the necessary die. 
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As the tion of lozenges has almost entirely passed out of 
the hands oft e retail pharmacist, very few stores are now provided 
with suitable appliances for making them. When a small number 
of lozenges is wanted extemporaneously, a stiff mass should be made 
in order to facilitate subsequent drying; it may then be rolled out 
on a pill-machine or pill-tile, to be cut into the requisite number of 
parts, each of which should be given a globular shape and then flat- 
tened into a suitable disk, for which purpose the simple apparatus 
shown in Fig. 246 will be found very convenient. This consists of 
a brass or steel tube, about 2 or 3 inches long, $ to § of an inch in 
diameter, and of { or +4; of an inch in thickness ; the of the tube 
must be uniform and smooth and the ends square, otherwise the 
lozenges will present an irregular appearance. A plunger accu- 


Fro, 246, 


ut 


‘Base for lorenge apparatus. 


of the same metal, is neces- 
the tube, and provided with 
the outside diameter of 
nickel-plated. To shape 
ightly dusted with starch 
cylinder, resting upon a 
plated piece of steel or 
hick, set in a block of 


zhtly tappin, 
page 384, Hig. 248, may also 
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‘be employed for shaping | though it, is inferior to the 
Seve cme ney Delgo oe pepe ge WGA Laat 


into the cylin 
Gelatin lozenges, variously medicated, have been in use for some 
igs more Mipiasios ri Laie Abas Sts Soke eae a ie 
in, glycerin, and water, holding medicinal ingredients 
cueeis solution or mele admixture, The base is often termed 
gl in, and is made by macerating Layee with water on a 
water-bath, and then adding glycerin ; two kinds, containing different 
rtions of gelatin and glycerin, are in use. A mixture of gela- 
tin, 1 ounce; orange-flower water, 2} ounces; and glycerin, 24 


nl, 
ounces (by weight), yields the softer variety, which is very readily 


soluble in the mouth; whereas a mixture of gelatin, 5 ounces ; 
erange-flower water, 6 ounces; and glycerin, 6 ounces (by weight), 
‘vaporated to 15 ounces, produces a much firmer mass, dissolvin, 
snore slowly, but probably better adapted for stock lozenges in this 
Batitude ; in the latter case at least twelve hours’ maceration should 
Be given the gelatin and water before adding the glycerin and 
lying heat. Gelatin lozenges must always be made with the aid 
heat, and the mass after thorough admixture with the medicinal 
Angredients, while still ina melted condition, is poured into suitable 
amoulds, where it rapidly congeals. A very convenient mould for a 
small number of the lozenges is found in the two side plates of the 
Konseal filling apparatus shown on Pago 404. If cither of these 
ee be laid upon a cold porcelain or glass plate, the mixture may 
poured directly into the particular perforations selected, and 
when cold the lozenges are easily removed by being pushed Girone 
the perforations. ‘The proper quantity of gelatin mass to use for 
any particular case is ascertained by filling the perforations with 
some of the melted plain mass, and when cold weighing the disk ; 
by keeping a memorandum of the weight of such disks much 
annoyance and labor can be saved. Gelatin lozenges vary in weight 
from 0.8 to 1.0 Gm, (5 to 15 eeains 
Gelatin lozenges, while admirably adapted for the exhibition 
of such substances as cocaine, boric acid, carbolic acid, ete., are 
unsuited for tannin, extract of rhatany, and other agents incom- 
‘patible with gelatin. 
Chocolate lozenges, also known as chocolate tablets and chocolate 
eels or simply as chocolates, may be conveniently made at the 
ispensing-counter as‘follows: The medicinal ingredients are inti- 
‘nately mixed with powdered sugar previously flavored with vanilla, 
Ceylon cinnamon, peppermint, or other flavoring agent (see Oil- 
Sugars), and the mixture then added to three-fourths of its weight 
chocolate, in mass or powder, contained in a mortar or porcelain 
‘dish. By means of water-bath heat a soft mass is obtained, which 
is thoroughly mixed, and when cool divided into the requisite num- 
Der of parts on a lozenge-board or a pill-tile, Chocolate lozenges 
vary in weight from 0.3 to 1.0 Gm. (5 to 15 grains), and are not 
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intended to be dissolved slowly in the mouth, but to be swallowed 
with or without previous mastication. 

Lozenges intended for immediate use do not require much drying, 
but those intended for stock must be thoroughly dried before they 
are put away in glass containers, otherwise they are liable to soften 
and adhere, and uy even become mouldy. ‘The drying is best 
effected on perforated trays in a moderately warm room, ‘To avoid 
eracking of the edges, which will sometimes occur when lozenges 
are dried, the addition of a small quantity of glycerin to the water 
used will be found advantageous, and does not interfere with proper 
desiccation. 

The average weight of lozenges is between 0,650 and 1.30 Gm. 
10 and 20 grains), although in the nine working formulas of the 

harmacopeia the weight is found to vary between 0.40 and 0.96 
Gm. (6 and 15 grains). 

‘The following is a list of the official lozenges, showing the com~ 

position and excipient used : 


Tante: ov Orvictat, Lozencrs, 
Latin Name. English Name, Composition of each Lorena. 
Trochisei : 


‘Acidi ‘Tommie. , { Teoches of Tannie 


Acid,» 2. + 


=. 0.100 Gm. 
Extniet of Glycyrrhiza. - 0200 


‘Troches of Ammo- 
Amimonit Chord (eae rere | Emgmeanth «ss ss + Q0R0 


Troches of Cabeb 
Acacin. «ss 
Syrup of Tolu 
Troches of Gam- [Gambir . 
bir (to replace | Sugar . E 
the troches of | Tragacanth . . «= 0.020 
catechn, — for | Stronger Orange Flower Water a suffi 
merly official) cient quantity. 
Extract of Gh i 
Powdered Opium 
Troches of Lico- J Acacia. . «+ 
rice and Opium Sugar... © 
Oil of Anise 
Water » sufficient quantity. 
Extract of K » » 0.060 Gm. 
Sugar... ~ 0.650 
K . a ‘Tmgneanth . « = 0.020 
Shon ta TES neria | Stronger Orange Flower Water a sufti- 
cient quantity, 
Potassium Chlomte 
Sugar... . 
‘Tragacanth . . ~ 
| Water a sufficient qj 


Glycyrrhize et Opli { 


Potassii Chloratis . ; 
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Latin Name. English Name. Composition of each Lozenge. 
Trochisei: 
Bantonini. . . . {* toches Of sap: 





cient quantity. 






jum {SURF swe ee 
Sodii Bicarbonatis_{ TrochenofSodium {Nutmeg 22s tl: 
rbonate . | Mucilage ‘of “Tragacanth 

quantity. 


fe 
| 


CHAPTER XXX. 
COMPRESSED TABLETS AND TABLET TRITURATES. 
COMPRESSED TABLETS. 


althot 


icceus, 
i Periatiar 


in water or the fluids of the stomach, 
so that the action ot Se was 
ether vented, te yea 
a beat aide in this 
n such form that they will 
placed in water, This 
y desirable for such insoluble 
bismuth subgallate, ealeined 
is combinations of these with 


| by which it is done is 
starch with the granu- 
compressor is known to 
erty, the exact quantity 
combinations. Tt is 
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lessness when swallowed, together with their stability when properl: 
made and kept, have at the present day increased thee enki, 
and use to an enormous extent. The fact that ei ori tablets 
ily sugar-coated or chocolate-coated has also added 
The ee of eepoetey of ae 

ts cay ing presented in this form is practical 
wichowe Fini Severo eae ihren ed fee ese fr 

preparation into compressed tablets. This is especially the case wil 
very volatile or paaily oxidizable substances, since s the necessary 
exposure of the material during its Preperation for compression con- 
rable loss by volatilization is likely to occur, as in the ease of 
camphor, or the material is changed by oxidation, as in the case of 
horus. For such substances a well-made pill properly pro- 

tected by a coating is to be preferred. 

It is manifestly impossible to give complete working directions 
for the preparation of every possible combination of remedial 
agents into compressed tablets, and much must be left to the judg- 
ment of the operator as each case presents itself. The general 
principles underlying this branch of pharmaceutical manipula- 
tions, however, are elucidated here. The first object must 
obtain the material to be compressed in the condition of a fairly 
uniform granular powder, a No. 20 or No. 30 granule being the 
usual degree of fineness employed. Fine powders are not adapted 
for compression, since the air which they carry with them when 
fed into the die is confined in the interstices between the particles, 
and cannot exeape upward or downward during compression between 
the closely fitting dies and punches, hence imperfect compression 


results ; ES ables powders have a igstene to cake or pack 


closely, and therefore do not feed regularly into the die. They also 
have a greater tendency to adhere to the surfaces of the punches 
and the sides of the die than does the same material in a granular 


When the tablet to be compressed is to contain a single medicinal 
substance, this can often be bought in a granular form from the 
wholesale dealer, as, for instance, potassium chlorate, potassium, 
sodium, and ammonium iodides, bromides, and chlorides, potassium 

nate, sodium phosphate, zine sulphate, ete. In such eases 
it is only necessary to reduce the commercial granular powder to a 
more uniform condition by passing it through a clean No. 20 iron 


Greater difficulty is experienced and more care must be exercised 





382 PRACTICAL PHARMACY. 


when two or more substances, either all medicinal or part 

and part diluent or excipient, are to be mixed and granulated, Tn 
such cases all ingredients should be in the form of a fine powder. 
If potent remedies are to be incorporated, they should be thoroughly 
triturated either with the diluent or with the other ingredients, and 
the mixture should then be passed through a No, 80. bolting-cloth 
sieve, and again well mixed after sifting, ‘The mixture is then 
moistened with whatever fluid or mixture of fluids the medicinal 
constituents or the diluents or excipients may dictate. ‘The moist- 
ening fluid may be water, alcohol, a mixture of alcohol and water in 
various proportions, or aqueous solutions of glucose of different 
strengths, Glycerin should never be used, since it does not dry out 
and has a tendency to render the granules sluggish when feeding 
into the die, ‘The fluid should be carefully and uniformly distrib- 
uted through the entire mass, and in most instances only a sufficient 
quantity should be used to aed a well-moistened powder. ‘This 
is then pressed through a No, 12 or No. 16 brass, iron, or tinned 
iron wire sieve. The choice of the size and kind of sieve will 

depend on the physical and chemical properties of the material bei 
operated upon, and these properties may render it necessary to omit 
the ing of the moist powder through a sieve altogether. This 
is the case when any constituent of the mixture is likely to be 
affected by the metallic surface of the sieve, as, for instance, the 
various mercurials, salicylates, ete. Sometimes also the com) ts 
when moistened form too tough a mass to permit its being forced 
through a sieve. In such cases the material is dried out immediately 
after having been moistened, and is then ground in a mill or a mor- 
tar to the proper granular condition, The moistened which 
has been forced through a sieve is spread on glass plates or sized 
paper, and dried by exposure to either ordinary or warmed air, The 
physical and chemical properties of the substance will again dictate 
the conditions under which this drying should be conducted, 
Readily fusible (salol) or volatile (cam) fo benzoic acid, essential 
oils, etc.) substances should be dried in the cold, When small quan- 
tities of volatile substances, as, for instance, flavoring oils, ete., are 
to be incorporated, they may be omitted from the mass and subse- 
quently ed ied granules after having Peer 
been dissolved hol or ether. The granules should 
Most substances permit drying by 
d all such as are readily affected 
ected during drying. The dried 
20 or No, 30 steve. If dur- 
as been produced, it may be 
neans of a fine sieve amlito 


the granular powder a Tubri- 
quid, petrolatum, in order to 
ly expelled from the die. Usually 





COMPRESSED TABLETS AND TABLET TRITURATES, 383 


about 1 fuidrachm of liquid petrolatum to 1 pound of granules is 
sufficient, it being dissolved in about an equal volume of ether and 
over the granules, In order to prevent the material from 
Foie etry Tear ne aay be dusted re s little 
leum or ly lium, about } ounce of the former 
or {ounce of the latter to a pound, When nee are to be used 
for preparing clear solutions, a little boric acid may be used in place 
of the talcum or lycopodium, provided the acid be not incompatible 
with the constituents of the tablet. Care must be taken not to 
vrash the granules while the lubricants are being added, 

When substances possessing no inherent adhesiveness are to be 
granulated, they require the addition of an excipient, such as acacia, 
sugar, tragacanth, or glucose, the first three in the form of fine pow- 
der, the latter in solution. Of all such substances, charcoal proba- 
bly peguicie the largest proportion of excipients, from 6 to fo per 
cent. of gum together with 15 or 20 per cent. of sugar or glucose 
being necessary ; water is used as the moistening agent, and the mass 

moust be well worked. 

‘Tablets containing such sparingly soluble substances as acetanilid, 

prescais sulol, sulphonal, ete., are improved by the addition of a 
‘ittle starch, 
Whenever tinctures or fluid extracts are to be administered in com- 


ntities may 
and various 
escriptions. 


‘The finely powdered ingredients, having bi tely mixed and 
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properly dampened, may be quickly passed through a No. 20 or 


Fro, U8. 


‘Simple mould for compressed 
tables, 


No. 30 sieve, and the ules rapidly 
dried by rapidly roeaee them ons a 
sheet of smooth paper placed in a sieve 
or ona perfor tray over # stove or 
other heated surface ; as soon as dry the 
granules should be weighed and divided 
into the requisite number of parts, which 
will then be ready for compression. 
Different styles of compressors have 
Nee designed Lat various times to suit 
he purposes nsing pharmacists 
(see bait 248 ‘and 249) They are 
all fed on the same principle, and the 
mode of ting them differs but 
slightly. The cylinder, base, and piston 
are usually made of hardened steel, 


nickel-plated ; the base, which is made 
to project somewhat into the cylinder, as 
shown in Fig, 248, having been adjusted, 
the granular substance is carefully fed 
into the cylinder from a piece of stiff 
paper, the piston is inserted over the 
pele: and compression effected either 
y 


a sharp blow from a wooden mallet, 
or by means of a lever, as shown in 


Fig. 249. When the tablet has been compressed, it can be 
removed by lifting the cylinder from the base, the tablet adhering 
to the concave surface of the piston, and gently tapping the pis- 
ton with the mallet or lever, which expels the tablet The 
Smedley compressor (Fig. 249) is provided with a small receptacle, 


Fig. 249, 


placed and the tablets 


mer will be the compres- 
the disintegration of 
ient pressure should be 
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used to cause the particles to cohere properly without crumbling 
when handled or breaking if allowed to fall. 

When too much pressure has been applied some tablets “chip” 
or “cap,” a portion of or the entire upper convex layer showin, 
tendency to split off. This diffic may sometimes be rem 
by reducing the pressure in the operation, or it may be overcome by 

ling a little water to the granules, about 1 or 2 drachms to the 
pound, by means of an atomizer. 

If at any time a compressed tablet should become fixed in the 

linder or in the concave depression of the piston, or ibly, if 

powder, having been inadvertently used, some of it should have 
been forced between the piston and the sides of the cylinder, and 


Fra. 250, 


The Kureka tablet machine. 


ton, warm water alone should be used to 

should a sharp instrument be employed 

loosen the adhering material, as this would be likely to produce 
*Snugh surfaces or edges, thereby rendering the compressor unfit for 


“se. 
The Eureka tablet machine (Fig. 25 d the Freck tablet 
w (Fig. 251) insure greater ur -in thickness of 
‘The tablets than the apparatus above described, ‘Both machines are 
eed with an automatic feeding attachment, and hence the tab- 
ets can be compressed more rapidly than in other hand machines, 
Th both cases the depth of the mould is regulated by means of a 


Serew, 80 that after weighing out the material for one tablet and 
% 
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adjusting the mould so it will just hold the sume when filled to the 
top, the tablets are sure to be of uniform weight when compressed. 

In the Eureka machine the material is placed in the 
hopper shown in the figure, the movement of which is controlled by 
the lites fly-wheel, and which also sinultancously controls the motion 
of the upper and lower punches. ‘Che feeding of the mould is 
effected fom the shoe, which as the wheel is revolved moves for- 
ward sidewise with a jerky motion, so that when over the mould the 
material readily drops into the latter. The further motion of the 
fly-wheel causes the shoe to return to its original position and at the 
same time the upper punch descends and compresses the muterial in 
the mould, and as the shoe again advances to refill the mould the 
lower punch rises to push the tablet above the mouth of the mould, 
whence it is thrown forward into a receptacle by the shoe 5 pag, over 
the mould. The machine is easily underst and rea Nora , 
and with a little practice can be made to compress 100 tablets or 
more a minute. 

The Freck tablet compressor, made by the Wm. Freck Co., of 
Chicago, is apparently one of the best ever made for compressing a 


Fie, 251. 


small num! E dispensing-counter or even a hundred 
or more, i t re can be regulated, and thas uni- 
formity ir id hardness of the tablets be insured. It 
occupies a spac 8 inches, and the lever is of such length 
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that each pound of pressure upon it is multiplied to 12 pounds on 
the die, ey eanmestetion Reliod of operation are hast eaplatid 
means of the letters shown in the figuee ; A is the funnel-shaped 
: into which the granulated material is put and which fills the 
dies; B is a set-screw which holds the upper punch ; C is a set-serew 
Which holds the lower punch ; D is a set-serew which prevents the 
oy raat from moving; E is the regulator for adjusting the capacity 
the dies and consequently the weight of the tablet; F is an 
i org serew for stopping the lower punch even with the surface 
the die; G is a set-serow which holds the die; His a set-serew 
for the pin I, which swings the feeder ; K is the point which holds 
the fooler to the surface of the machine, and antomatically throws 
the feeder out of the way when the upper punch is descending ; 
L isa screw by means of which the lever-handle may be stopped at 
4 certain distance, so as to give uniform thickness and hardness to 
thre: tablets ; Mis a hole into which a pin is inserted when the handle 
ig muised to its highest point to put it ontof gear, Asin the Eureka 
en compressed are brought above the mouth 
the die by the lower punch ascending, and are then removed by 
<= feeder and slide down the chute into a receptacle. 
For manufacturing compressed tablets on a large scale, special 
[nm enchinery has been constructed to be operated by steam power, 
e machines can be so adjusted that a definite quantity of 
aterial will be automatically fed into the mould; therefore, as 
¢ pressure applied is uniform, the resulting tablets must he of 
ev weight and thickness. Improvements are constantly bee 
de in the various compressors used by large manufacturers, ant 
By 252 is shown such a tablet machine capable of producing 
n 75 to 350 tablets per minute, according to the number of dies 
ted. Motion is communicated to the machine by means of a 
elt running over the pulley on the right-hand side, power being 
‘ied to main shaft by means of cog-wheels; this gearin, 
s the machine great force. The compressing plunger is 
perated in a vertical direction by means of a cam and an eccentric, 
set screw hol the upper punches in the plunger, The machine 
ccommodates from 1 to 5 punches at a time, the pun i 
ily interchangeable, The lower punches are also held fast by 
eans of a set-serew in a shorter plunger, which in turn is operated 
Sen a vertical direction by means of lever and a bar, The granu- 
material passes from a funnel d voir by means of a 
“flexible tube into a shoe, which mo: line forward and 
them. By means 
the shoe is 
ies, causin; 


the recedes and the upper forces down the upper 
punches into the dies and the mate: ompressed. ‘The pressure 
tobe exerted on the tablet is regulated by means of a screw and 
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three nuts on the upper part of the upper plunger, After com- 
pression the upper punches are withdrawn, the lower punches are 
caused to rise in the dies by means of a lever, and thus the tablets 
are brought just above the top of the dies. At this instant the shoe 
again moves forward and pushes the tablet off the stage, down a 
chute, into a receiving vessel. The height to which the lower 
punches may rise must be just flush with the top of the dies, and is 
regulated by means of a screw in the upright bar on the left of the 
machine. ‘The amount of material which the dies are capable of 


Fra, 252. 





Improved steam-power tablet machine. 


receiving depends on the depth to which the lower punches are 
allowed to drop in the dies, and which is regulated by means of a 
serew operated by a wheel in the lower part of the machine, beneath 
the lower plunger. 

all automa 


the capacity of the die is increased 

The proper adjustment having 

ply only as much material as the die 

’ must be uniform and exact, 

i tablet, the diameter of the die 

must to the weight of each tablet. Thus 
for mat rf y tablets weighing 1 grain may be 
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made with dies yy of an inch in diameter ; 1) grains will require a 
inch die; 2 grains, a inch die; 2} or 3 grains, a if inch die; 
or 4 grains, a }} inch die; 4} to 5 grain i fee i@; 6 or 
Serie inch die; 7 or 8 inaaite tio die; 10 grains, a 
pol grains, via hi ae andl #0 on, pe i material to be 
i vity, for Instance, A 

bismuth subnitrate, ete., als of smaller rainaales must be chosen 
for the weights mentioned above, Compressed lozenges, which are 
compressed tablets, with the usual constituents of 


be carefully washed and dried and smeared with a little vaselin, to 
prevent rusting ; they should then be stored in a dry place. 


TABLET TRITURATES. 
This cliss of tions was introduced, in 1878, by Dr. R. M. 
Faller, of New York, no doubt, with a view of administering small 
Pech! of potent remedies in convenient and rea 
“<—>1m. Since then some manvfacturing firms have 


© EForts to induce physicians to resort to this method of modieon 
=> the purposes trad Heletalh ee the ero of bam 
ic patror largely aid e introduction and use of tablet 

rates ‘eark be ded “a 
Tablet triturates are made by triturating the active ingredient 
either plain sugar of milk or a mixture of sugar of milk and 
rdinary or cane-sugar ‘ona in the proportion of 4 or 6 parts of 

a 


he former to 1 part of the latter), and then forming the mixed 
ers into a paste with alcohol, alcohol and water, aleohol and 
= p, or water alone, which paste is pressed into tablets in appro- 
“riate moulds. The composition of the liqu jent to be 
ployed will vary greatly according to the diluent: the nature 
=of the medicinal ingredients operated upon, and also the quantity 
“ato be present in each tablet, the veing to produce a partial 
ess i es Beene which wil i here 
together in the form of a firm, past - 
is used as a diluent, wa ‘ ipient 
t ecane-sugar 
is used, a strongly alcoho! i 'y, on 
account of the ready solubili he pro- 

portion Eeeokal being in 

8 5 ’ 
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ther with an ee composed of 5 volumes of aleghol and 
volume of water, will perhaps prove most desirable, as the 
volatility of the alcohol insures more rapid drying of the 
It is essential that the sugar be in very fine 
yield a smooth paste and perfect tablets ; 
through a No. 120 sieve before making the paste, 
will be all the better, A few cases will occur in whieh 


‘Tinctures and fluid extracts, unless strongly aleoholic, are made 
into tablet triturates with more or less difficulty, according ta the 
amount of fluid to be represented in each tablet, and may require 
evaporation to dryness with a portion of the sugar, so as to be sub- 
sequently reduced to fine ho ler, prior to converting into a suitable 
paste. The presence of glycerin, especially if in i sa ag 


is objectionable, since it keeps the extractive matter and ye 
vents proper drying of the tablets. In some instances it will su! 

to concentrate the fluid by evaporation and use it, in place of an 
excipient, for moistening the mixed powders; but this plan can 
only be followed when the proportion of fluid ordered is small or 
when it has been made with a strongly alcoholic menstraum, 
Solid extracts can be introduced only in small proportions, and 


may then be incorporated as indicated under Com) i 
more than one-fourth or one-third of the total weight of the tablet 
triturate is not advisable. In such eases, and also in the case of 
tablets to contain various amounts of tinctares or fluid extracts 
made with hydro-alcoholic menstrua, a mixture of milk-sugar and 
starch in varying proportions will be found the best diluent, 
Such masses are oti difficult to form into smooth tablets, and the 
tablets when dried are often very hard. ‘Tablet triturates containing 
i rain or more of solid extract or 1 minim or more of hydro-aleo- 
olic fluid extract can be made more friable by using a mixture of 
milk-sugar and starch as diluent and granulating the well-mixed 
mass as directed under Compressed Tablets, and subsequently com- 
pressing the dry granules by means of a compressing apparatus into 
shape similar to that of tablet triturates, Enough diluent should 
be used to make the finished tablet weigh about 1 ins each. The 
pressure is readi ted so as to produce a friable tablet, The 
punches used ‘pose should have flat surfaces, to insure 
al pearance of tablet triturates, although con- 
ets equally friable. Substances of a 
,or such as are readily oxidized upon 
t for tablet triturates ; hence eam~ 


snic iodide and bromide, Sia 
phosphorus, and the like, ould 








be r, 


Teoeted to 





Hant-rubber mould for tablet triturates, 


for tablet triturates measure yy of an inch in diameter, and } of an 
inch in depth. In 2 fow instances moulds an: used with perforations 
fy of an inch in diameter and { of an inch in depth ; larger tablets 
are now generally made by compression, since the sume weight 
‘of material can by this method usually be obtained in smaller bulk. 
Hard-mibber moulds require considerable care in cleaning and 
in storing them when not in use, in order to preserve the original 
perfect shape, They should never be aca to heat, either by 
‘using hot water for washing or dry heat for drying them, as the 
moulds are thereby warped and the accurate adjustment of the pegs 
and forations is destroyed ; when thus warped, the moulds can 
only be used with great difficulty, and soon become worthless A 
‘narrow, stiff paint-brush will be found very serviceable in_eleanin 
the moulds, and water at the ordinary temperature should be u: 
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for washing the plates; sometimes alcohol, or even acii 
to remove material tenaciously adheri 


rthe plates have been carefully 

with cold water they should be dried with a soft towel, 
remaining between t being readily shaken out; when dry, the 
perfor plate should erate in pen position on the 
and the whole laid aside on a level, solid surface, away 

When a suitable paste has been made the perforated plate is 
placed upon a level surface, prey a thick glass plate, and, by 
means of a horn spatula of shape shown in Fig. 254, the mass 
is forced into the holes so as to fill these completely, any excess of 
material being removed with the spatula; the plate is then reversed 
and, if necessary, more of the mass is fot into the holes until 
they are completely filled and both sides present a smooth, solid 
surface. The ation is best explained as follows: The operator 
grasps the spatula in such a manner that the forefinger rests on the 


Fro. 254. 


Horn spatula. 


fiat surface near the acute angle of the diagonal edge, with the 
middle finger re t obtuse angle of the same edge; the 
tl 


de, and the third and little fin; 


he 


¢ removed, either by inclin~ 
ishing them into a suit- 
. tablets should 
inary room-temperature, 
th circulating warm 
a fege a pata 

ingredients may permi 
i lets tah, exparael 
tablet triturates per hour, 

fo manipulate, 
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Some manofacturers use an dg iernd somewhat differently con- 
structed, as shown in Pig. 265. The two plates are held in 05 
hinged together and so arranged that the peg-plate can be brought 
down accurately over the perforated plate carrying the tablets, and 

. mircostng the pegs down through the perforations the tablets are 

to Ca See upon a sheet of Paper po underneath for their 
F weight of different kinds of tablet triturates made 


with moulds of the standard size mentioned above will vary con- 
siderably according to the density of the mass being manipulated, 
‘Thus tablets containing + grain of morphine sulphate each, will 
weigh about 1.2 grains; tablets containing } grain of calomel will 


eri, 
Colton's tablet triturate mould. 


weigh about 1.4 grains; and tablets containing 1 grain of calomel 
will weigh from 1.9 to 2 grains each; while the size of all these 
tablets will be the same. ‘The weight of the tablets will also be 
considerably influenced by the pressure upon the spatula exerted by 
each individual operator during the pr oulding, which 
varies with nearly every person, and i 
establishments operators are kept at \ 


combination, diluent, and ex 
Every formula for new 
tentatively in order to asce ar ¢ 
or other diluent required, 1 weigh off enough 
of the active ingredients to ma amber of tablets (say 25 
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or 50); mix this with a quantity of diluent known to be 
cient, moisten with the necessary excipient, and press the mass into 
the holes of the plate intended to be used. Then moisten more 
the same diluent with the excipient, and with this paste fill the 
holes remaining unfilled from the first operation ; smooth off both 
sides of the tablets, place on the ejecting-pegs and force the tablets 
out. For larger operations the tablets should then be thoroughly 
dried and weighed, the weight of the dry tablets less the weight of 
active ingredients used representing the weight of the diluent 
required to make the given number of tablets. In small operations, 
particularly those of the dispensing-counter, the drying may be 
omitted, and, instead, an extra number of tablets (4 or 5) made out 
of the plain diluent, added to the number first obtained, before the 
whole is thoroughly mixed in a mortar; this extra material is neces~ 
sary because the first tablets, when worked up again in the mortar, 
generally form a more compact mass, and hence would prove insuffi- 
cient for refilling the required number of perforations. ‘The porous 
nature of most tablet triturates and the very fine state of division 
of the ingredients render it essential that the tablets be carefully 
kept in dry, tightly stoppered amber-colored vials, which protect 
them perfectly against the air, moisture, and the effects of the light. 
They should ‘be stored in a cool and dry place, Small amber-col- 
ored homeopathic vials are likewise the best receptacles for dispens- 
ing these tablets. ‘Tablet triturates containing substances readily 
affected by air or light are often made into compressed lenticular 
shaped disks and subsequently coated with sugar or chocolate. 
eepodeanis tablets are simply tablet triturates intended for the 
convenient preparation of solutions for subcutaneous injection, Sinee 
they contain definite quantities of the active agents, they are admi- 
rably adapted for physicians’ use at the bedside, and are very exten- 
sively employed. Ax a rule, pure sugar of milk or pure eane-sugar 
is used as the vehicle, although sodium sulphate has also been 
employed by some manufacturers. They are made in the hard- 
rubber moulds already described, the perforations being usually 
inch in diameter and yy or {inch in depth. This produces a tablet 
that ean readily be dropped into the barrel of a hypodermic syringe, 
in which it is quickly aineatged upon addition of 10 or 15 minims 
of water and subsequent agitation, 

Tablet saturates rom tablet triturates ouly in the manner 
of introdu the medicinal agents. They are made first 
preparing f-milk tablets, in the moulds already de- 
seri ¢ tablets, when dry, on a glass plate, 

ire, fluid extract, or solution, is drop; 
rom a pipette, A glass cover is t 
Auid allowed to saturate them uni- 
dried in a current of warm air, 





CHAPTER XXXI. 
POWDERS, 


Tw addition to what has already been said about pulverization, in 
the chapter of Mechanical Subdivision of Drugs, there remains yet 
to be pomcered the sre ara of ee as powder ee 
which, presen certain advantages, is still largely employ 

icians. The weer form ix a most Peavliee mabe ys 
ing medicines in the case of very young children and persons who are 
unable to swallow pills, as well as where the fluid form is unavail- 
able for any reason. It is true, many substances are not suited for 
administration in powder form, particularly bulky vegetable pow- 
ders, deliqueseent salts, and such as contain | quantities of water 

i ization, a5 sodium phosphate or lace ete. ; but while 


with chalk, some salts of the alkaloids, and Fra. 256. 
le drags given in small doses, such 
yee and catechu, Physicians 
irect their patients to dissolve 


ipeeac, 
jnently 
ix the powder in water, und in such 

the powder form is preferred on 
account of convenience or for reasons of 


and uniform mixture they must be tritu- 
ane By Tal pan ly ar a Fe 

in, el shown in Fig. 256, this 
presenting A euffcient broad surface Prelala pewter more 
at the base, whilst its curved sides prevent 


ajority of cases the indivi 
state 0! fine powder, and 
i Sekicih fs Ban ateien lished 


sary, as this aids more 
which are themselves in 
396 
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a coarsely powdered or granular condition are ordered in a 
mixture, Ahey must be reduced to a very fine powder by themselves, 
no attempt being made to reduce them in the mixture, 

A few general rules will serve for guidance in the tion of 
mixed powder: Whenever sugar is one of the in; jents it should 
be of the kind known as bolted or lozenge Te When small 

uantities of potent or other substances are to be dispensed in pow- 

jers, they should first be well triturated with a portion of the diluent, 
and finally incorporated with the remainder of the more bulky 
powders ; or, if no diluent bas been ordered, they should be tritu- 
rated with a small quantity of sugar of milk, to insure their more 
uniform distribution in the mixture. The proper is to 
about 5 grains of sugar of mille in the mortar, add the active ingre~ 
dient, and then triturate thoroughly, as, by this means, more accu- 
rate subdivision is effected, and none of the active material is likel 
to adhere to the sides of the mortar. Soft extracts and essential oi 
must be treated in the same manner, 

Whenever physicians prescribe quantities which cannot be 
weighed conveniently, such as }, yy, wy, or gly of a grain, and metric 
weights less than 10 milligrammes, the plan of preparing a dilution 
of the substance with sugar of milk, by trituration, in such propor- 
tions that a weighable amount of the mixture shall represent the 
desired quantity of active ingredient, as indicated on page 341, 
should invariably be followed, as by this method accuracy of divi- 
sion is best obtained. 

Certain substances of a crystalline structure—notably also those 
of a resinous character—have a tendency to become electrical by 
friction, particularly if pressure be employed ; such bodies are said 
to be idioelectric, and must be triturated lightly, or, if pressure is 
necessary to reduce them to fine powder, they must be sprinkled 
with a little alcohol, whereby the trouble is obviated, or the powder, 
which adheres firmly to the mortar and pestle, and is prone to fly 
off in all directions if scraped with a spatula, must be set aside for 
a while unt e ele ndition has disappeared. To this class 
belong common pine and the resins oF guaincum, jalap, and 
scammony, also alkaloid, acetanilide, salol, phenacetin, and 
others, The ese in fine powder form from the mortar 

i difficulty unless previously slightly 


mixed if the ch: t ded to the magnesia with very 
light trituratioi ly in nanner can a powder of uniform 
appearance be F er large quantities of these pow- 
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dors are to be mixed, blending may he achieved 
ina ple oe some tine, and then mer fae 
through « bolting-cloth sieve, 
substances when triturated together cause chemical 
, attended in a few cases also with explosion, consider= 
must be observed in mixing them; the offending ingredient 
reduced to fine powder by itself, and then cautiously 
with the other powders, Such conditions arise 
um chlorate or permanganate is to be mixed with or- 
nie Substances, as sugar, starch, tannin, gum-arabie, and also sul- 
phides, or when lead acetate and zine sulphate or borax 
alum are triturated together, 
waders, whether simple or compound, intended for external 
ion, by dusting or insufflation, must be passed through a fine 
loth sieve, and should not then be triturated again before 
are dispensed. 
in the majority of cases medicines preseribed in powder form are 
in divided doses; although absolutely accurate division 


Pig, 257. 


Michael's powderadivider, 


can only be obtained by weighing, this plan is rarely followed since 


ice will soon enable one to omit this tedious method. Usually 
the operator divides the mixed powder by the eye, either directly on 
the powder papers or by shaping the powder into a rectangle on a 

uated tile, and dividing this | e requisite number of parts ; 
an experienced dispenser is abl ike quite accurate divisions 
from the mortar direct to the pape: 


rutas con- 

i ith 8, 10, 

and 12 wings respectively (one of in the ilus- 
tration), and a cap with slid x as follows : 
‘The thoroughly mixed powd ic cup, B, and, 
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after shaking down so as to obtain a level surface, the metallic 
divider D is slipped over the rod A, and allowed to work its 
slowly down to the bottom of the eup; by slight manipulation, suel 
aa gently rotating the divider, the powder will be divided into as 
many equal parts as wings are attached to the divider, The cap EB, 
which fits snugly over the projecting wings of the dividers, and is 
held in position by means of a central pin, is next attached, and, the 
cup having been inverted, the rod A is removed by turning the 
base © held by a bayonet-joint, and withdrawing the rod from the 
centre of the divider. The powder will now be found transferred 
to the cap, but divided, as before, since the wings of the divider 
extend beyond the rim of the cup to the full depth of the cap; by 
bringing the apparatus over the centre of the paper one ion can 
be deposited at a time by pulling back the slide F, and allowing the 
powder to fall upon the paper. It is, of course, important, when 
placing the cap on the cup, so to adjust it that the edges of the open- 
ing be on a line with two of the wings, which is best done with the 
slide open. By carrying the apparatus from paper to paper and 
rotating the divider, each succeeding section can be emptied and 
thus rapid division of the mixture be effected. The whole apparatus 
is nickel-plated, which protects it against rust. Very accurate work 
can be done with this apparatus, and the necessary experience for 
rapid manipulation is easily acquired, 

Another convenient device for those who do not wish to entrust 
division of powders to the eye is the Diamond powder-divider, 
This consists of a nickel-plated shallow metal trough, closed at 
one end and graduated on both sides ; the powder having ‘heen intro: 
duced, a hard-rubber plug is inserted at the open end and pushed 
up to the graduation indicating the number of divisions to be made. 
After levelling the surface of the powder by means of an aceom= 
panying flat bar, with handleattached exactly fitting into the trough, 
the rubber plug is removed and a quantity of the material, equiva- 
lent to one dose, as indicated by the divisions of the uated 
sides, is transferred to paper by the aid of a spatula of the same 
width as the interior of the trough. The dimensions of the trough 
are 9 inches in length, 1 inch in width, and $ of an ineh in depth, 

For enclosing the divided doses of powder, either well-calendered 
or parchment paper may be used; the latter is now preferred ty 
many pharmacists, as it offers a protection against the moisture of 
the air. Even those who use glazed white paper will find either 
parchment or waxed paper necessary for volatile or hygroseopie 
substances. Powe apers should be folded uniformly, hence it 
will be foi cous to keep in stock a supply of the various 

i jis is readily done by Tiida the paper 
of suitable size, with rounded edges to 
manner that a narrow margin, about £ 
of the long sides; the straight edge hay- 

the crease of the margin, ends are 
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back to about the centre of the piece of metal and firm! 
down with a horn spatula, ‘The two sides are now 

the edges of the metal plate and also firmly pressed, after which 
ereases are all opened and the plate is removed. Such creased 

peer not only insure absolute uniformity in size and shay 
have been found very convenient in economizing time at the 
unter, Some pharmacists prefer to fold each paper 
the powder over « powder-box or specially constructed 
adjustable power The habit of flattening the powder within 
paraper on pressing it with a spatula is a bad one, and should 
never lowed, ax it is likely to cause the powder to cake, and 
often interferes with its proper administration in liquids. To prevent 
any of the material from leaving the paper, one of sufficiently lange 
size should be used, that the creases where the sides have been 
folded over may be pressed down with « spatula; this effectually 

ts 


‘A sinall number of powders in papers (two or three) are usually 
ral in an envelope, while the regular oblong powder-boxes are 


i numbers, When not divided into doses the powder 
dnp ther in round paper boxes (never in paper, tnless 
for use at one time) or in wide-mouth bottles; the latter 
method is necessary if the ingredients attract moisture or if 
volatile substances are present, and will also be found con- 
venient when travelling, When bottles are used, a picce of glazed 
Id be inserted between the neck of the bottle and the 
cork, to prevent particles of the latter from falling into the powder, 
While, a5 a rule, medicines in powder form are administered to 
the patient either dry on the tongue, or in solution, or admixed with 
asmall quantity of water, physicians frequently direct them to he 
enclosed in capsules or wafers, with the view to disguise the taste. 
The filling of definite quantities of « powder into capsules is rather 
troublesome, on account of the raul orifice of the latter; and to 
facilitate the operation recourse is had to a device expecially 
ea for that purpose, Small blocks of hard wood are pro- 
with 12 or Si vasckets of such depth that the capsules, 
when placed therein, shall project about one-third above the edge ; 
another piece of wood, with perforations corresponding to the sockets, 
in over the lower block, after the capsules have been inserted, 
and then, by means of a suitable funnel (of hard rubber or metal), 
the powder is transferred to the capsules and somewhat compressed 
with a plunger exactly fitting the throat of the funnel and the 
capsule. After all the capsules have been filled the upper pertor- 
ated block is removed and the cover slipp: the projecting 
ends of each capsule, For the v q capsules different 
blocks and funnels are required. and 269 are shown 
the blocks and a suitable funnel } ide rim flattened 
on one side and a short tube, w! der is more con- 
veniently fed into the capsules, 
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To facilitate the filling of simple and compound eer. 
gelatin capsules, an paca aaa as Thrig’s cipal ler was de- 
vised in 1899, for which 
Fro. 268, it is claimed that the fill- 
See See 

expeditior ry an 

Moe method and wi 
remarkable accuracy as 


c locks for D i Daven funnel and 
Matored Mok ir SEG PT ple Dene 


to weight. As shown in Fig, 260, the apparatus consists of a 
stationary metal base with a square polished movable plate or table 


having perforations for holding the various sizes of capsules, and 
which can be raised or lowered by means of a thumbscrew. The 
perforations are arranged in fields of 60 for each Nos. 2, 3, 4, 5,and 
00 gelatin capsules, and of 56 for each Nos. Land 0. When in 
position for filling, the lower 

Fis. 260. portion of the capsules 

should rest on the base and 

the upper plate be raised so 

that the top of the capsules 

| is slightly below the sur- 

face of the upper plate. A 

metal square accompanying 

each apparatus is next 

placed in proper position, as 

| shown in the illustration, so 

as to separate the capsules 

to be filled from perfora~ 

tions not in use, and the 

ited with a spatula or camel-hair pencil, 

Ap means of a metallic triple punch, 

Tn order to enable the operator to put the 
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the required tity of powder nicely, and this 
ed. ienaivaly,  enboes of gelatin cael 


suggest the following guide for approximate capacity of empty 
capsules, which will enable pharmacists to make a Paita le pel 


Fig. 262. 


without much trouble, bearing in mind, however, that the capacity 
varies acoording to the degree of compression exerted in filling: 


ae 
am ae om to) gw 


Sine of Capsule, 


we te 


12 te 08 co oo to | Ge 
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The use of wafers is not so much in vogue in this country as in 
Europe, but they are, in many respects, preferable to capsules; less 
compression of the material is necessary, and the envelope, made of 
rice-flour, is more readily disintegrated in the stomach, metimes 


Fro, 263, 


“ Konseals" of rice-flour cachets 


small square or circular sheets of wafer paper are ordered, and the 
tient is directed to enclose each dose as wanted; this is done by 
ipping the wafer into cold water, whereby it is rendered flaceid ; it 


The" Konseal " filling and closing apparatus 


is then spoon, the powder placed in the centre, and, the 
edges ra Ided over, it is swallowed with a draught of 
water, 

The small round wafers known as cachets are intended to be filled 





POWDERS. 408 


and sealed by pharmacists. Various appliances have been Lng Parise 
of which that extensively used in Europe in connection with Mobr- 
stadt’s cachets is decidedly the most desirable, as it is simple in con- 
‘struction and quickly operated ; the device is sold in this country by 
J. M. Grosvenor & Co., of Boston, as the “Konseal”’ filling and 


closing a) tus, and is fully illustrated and described further on. 
the word ** intel ” in place of cachets or wafers does 
not strike one as particularly appropriate, and is to be regretted. 
‘The “ konseals,”’ or cachets, are concave disks made of rice-flour and 
water ; yd are of convenient form, perfectly digestible, keep per- 
manently for years, and are vere in six sizes, shown in Fig. 263, 
varying in capacity from 1 to 10 or 20 grains of dry powder, 


nickelled plates suitably tre plate B is 
provided with 36 cc t nt sizes of 
wafers, and the two other plat e din a man- 
ner to correspond exactly to 1) f 
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first pressed into the spaces of A and B adapted for the particular 
size selected ; one of the short funnels accompanying the apparatus 
having been inserted into the proper perforation of plate C, the 
latter is folded over on to plate B, as shown in Fig. 265, ‘The pow- 
ders are next poured into the wafers, as shown in Fig. 266, and, if 
necessary, owing to large bulk, are ba ad compressed with the 
thimble furnished for the purpose ; small quantities of the powder 


can be conveniently fed into the wafers without the use of funnel or 
thimble. When the required number of wafers has been filled plate 
C is turned back from plate B, and the damping roller (not too wet) 
passed over the wafers in plate A, as shown in Fig. 267, whereby 
the edges of the wafers are sufficiently moistened to cause them to 


Fia, 267. 


adhere closely to the other wafers when plate A is closed down over 
plate B with a little pressure, Finally, on opening the apparatus, 
the sealed | will be found adhering to plate A, and ean be easily 
pushed out by | ngers or with the thimbles. 

When po i to be dispensed in wafers it will, of course, 
be n first 1 ke the required number of divisions on 
paper, ei ng or measuring with the eye; in Europe 

wrd-rabber piston is said to be used 
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Compounp Powpers or THE U. S. PHARMACOPUEIA. 





Latin Name. English Name. Composition. 
{ Componnel Acetanilide { Acetanilide. . . . 70m. 
BOSE As oes Sodium Bicarbonate 20. 
Saigon Cinnamon . 35 Gm. 
Ginger ss. 85 
Palvis Aromaticus Aromatic Powder... { Cardamom(deprived 
ofcapsules). . . 15 
Nutmeg... 1. 15 
Palvis Grete Com- {Compound Chalk Pow- { tepared Chalk. . 30 Gm. 


poss ss Neyer erasieee Astin gic oa REM 
" 7 Sodium Bicarbonate 2.583 + Gm. 
Pulvis Effervescens | eee Potawium and 





Composite (Seidlitz Powder.) soins, Marta Fee, 
via Gm 
PulvisGlycyrrhize Compound Powder of Rey Rulviar 80) # 
Compositus. . { Licorice + Donor Kean) 44 





Powder of Ipecac and 
Pulrie Ipecacuanhe (Opium. Pee Opium 
et Opi. . (Dover's Powder.) 








Palvis Jalape Com (Compound Powder of Jalap 
Pe barganey [ Jalapes  UPotmaium Bitartrate 65“ 


Morphine Sulphate a Gm, 
yo 


Pulvis. Morphine {sie Powder of (aaphors eae 





Morphine werhiza . . . 33)“ 








Compesitus-- - | (Tully's Powder.) | Precipitated Cal- 

cinm Carbonate. 38.5 “ 
Pulvis Rhei Com- {Compound Powder of { Khuburb  - . - 25.Gm. 
positus. 2... Rhubarb... [Queue 


SPECIAL REMARKS. 


In the case of compound chalk powder and compound jalap 
powder, the ingredients being already in a state of fine powder, 
simple admixture with light trituration is necessary. 

vis Aromaticus; Aromatic Powder.—Cardamom deprived 
of the capsules is directed, because the latter are inert and cannot be 
reduced to fine powder; the crushed seed and coarsely powdered 
nutmeg (best obtained by grating) can readily be brought to a state 
of fine powder by trituration with about one-half of the cinnamon, 
using at the same time slight pressure. 

Pulvis Effervescens Compositus; Seidlits Powder.—The 
so-called “Seidlitz Mixture” of commerce is not always of the com- 

ition prescribed by the Pharmacopmia ; hence it is better to make 
It, as wanted, by mixing 1 part of sodium bicarbonate with 3 parts 
of Rochelle Salt. The alkaline mixture is usually put up in blue 
Papers and the acid powder in white paper. The small wooden 
measures intended for rapid division of the powders are, as a rule, not 
uniform ; moreover, the quantity of material that can be compressed 











406 PRACTICAL PHARMACY, 


into these measures varies considerably with the condition of the 
atmosphere, which renders them unreliable; hence the 

quantities should be weighed for each paper, being 10,333 -+ Gm, 
(160 grains) of Seidlitz Mixture and 2.25 Gm. (35 grains) of tar- 
taric acid. The powders should be protected against dampness, and 
it will be ‘und advantageous to Morea the acid in parchment 


re 

Pe ulvis Glycyrrhize Compositus; Compound Licorice Pow- 
der.—By triturating the oil of fennel with a part of the sugar, 
before ar ding the other ingredients, its distribution in the powder is 
greatly facilitated. The use of oil in place of powdered fennel is 
advantageous, as the finished mixture can then readily be 
through a No, 80 sieve, and the finer the powder the better it is; 
moreover, the product will not assume by age that disagreeable odor 
which has been observed when the power seed is used. 

Pulvis Force et Opii ; Powder of Ipecac and Opium, 
or Dover’s Powder.—The Pharmacopeia directs sugar of milk to 
be used in rather coarse powder, so that the figment of crystals, 
being very hard, may serve to grind the vegetable powders to an 
impalpable condition during the necessary prolot trituration. 
Since the finished product contains 10 per cent. each of ipecac and 
opium, an average adult dose, .0648 Gm. (10 grains), of the powder 
will represent 0,0648 Gm, (1 grain) of each active ingredient, 
Dover's powder is a favorite diaphoretic. 


Pulvis Morphine Compositus ; Sompoandl hine Pow- 
'y,9 por 


der, or Tully's Powder.—The value of ler resides in 
the camphor and morphine present, the licorice and precipitated 
chalk serving simply. as diluents. In order to secure the camphor 
in very fine division, it must be triturated with a little alcohol and 
at once mixed with the diluents, the morphine being incorporated by 
adding to it the other mixed powders in small quantities at a time. 
Each gramme of the finished product represents 0.015 Gm. of mor- 
phine and 0,32 Gm. of camphor, or 10 grains contain nearly + grain 
of the former and about 3 grains of the latter. Owing to the vola- 
tile nature of the camphor, the powder should always be dispensed 
in paraffin or parchment paper. 
vis Rhei Compositus; Compound Rhubarb Powder.— 
The best plan for thor ‘ia with the rha- 
barb and git wi two powders first, 
mall quantities ata time, triturating without 
pass the whole mixture through a bolting- 


recognizes mixtures of reme- 

¢ form of a very fine powder, 
im. of the mixtare shall con- 
gredient, or 1 grain represent py 
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of a grain. The general official directions for making triturations 
are to mix the substance in a mortar with an equal weight of sugar 
of milk, both in moderately fine powder, and then to triturate thor- 
oughly together, adding fresh portions of sugar of milk from time to 
time, until 9 parts of the latter shall have been mixed with 1 part 
of the substance, and the whole reduced to a very fine powder, The 
advantage of using moderately tine powder in the beginning consists 
in the more intimate admixture of the ingredients brought about by 
the prolonged trituration necessary for reduction to fine powder. 

ut one trituration is officially designated, namely, “Trituration 
of Elaterin” ; this is a mixture of 10 Gm. of elaterin and 90 Gm. 
of sugar of milk, made according to the general directions given 


above. 
OIL-SUGARS. 


Powders of this class are chiefly used as correctives or flavoring 

nts, and are prescribed by physicians under the name Oleosac- 
chara or Eleosacchara. These are extensively employed in Europe, 
particularly in Germany, but are not recognized in our Pharma- 
copeia, 

Oil-sugars are composed of powdered cane-sugar and volatile oil 
only, each drachm of the former requiring the addition of 2 drops 
of the latter, the two being thoroughly mixed by trituration ; they 
should be freshly made when wanted. When prescribed, the par- 
ticular kind is designated by specifying the name of the oil to be 
used ; thus, oleosaccharum or elieosaccharum anisi, menthe piperite, 
feniculi, limonis, etc., meaning oil-sugar of anise, peppermint, 
fennel, lemon, ete. 


CHAPTER XXXII. 
GRANULAR EFFERVESCENT SALTS. 


Ts eaosnaseanoo of Sets ae in sae of effervescent 
draughts become quite uring the twenty years, 
and, as the elias hate dae eee weeny Seale it 
is necessary to have the remedies in convenient form for extem- 
poraneous preparation of the draught. Such a form is greene’ by 
the granular effervescent salts of the market. While Pharma- 
copia izes but 5 preparations of this class, a very | 
number is offered by manufacturers, and, as they are easily mai 
without elaborate apparatus and appliances, their preparation is 
within the reach of a Prataeraaciate The combination consists of 


the active medicinal ingredients, the effervescent agents, and fre- 
quently sugar, to improve the taste, As a base for producing the 
effervescent draught, sodiam bicarbonate, with citric or tartaric acid, 
ora mixture of the two acids, is employed. Effervescent granules 


made with citric acid are preferable to those made with tartaric 
acid, and will keep better, since they are much firmer; a5 a rule, a 
mixture of the two acids is used. All ingredients must be dry and 
mixed in the form of fine powder. The method of granulati 
the mixture will vary with different operators; while for smal 
quantities, such as the pharmacist is likely to handle, dampening 
of the powders with 95 per cent. aleohol and then rubbing the 
through a sieve offers the most convenient plan, large manu- 
facturers subject the mixed powders to a temperature sufficiently 
high to fuse some of the constituents, and thus obtain the necessary 
adhesiveness, 
ctions for the preparation of granular 
he mixed powders on a plate of glass 
or in a dish, in h to between 93° and 104° C, (199.4° 
°F, ixture, by the aid of careful manipu- 
8 acquired a moist consistence, it is 
inned iron sieve, the resulting gran- 
ot_ exceeding 54° ©. (129,2° F.). 
the powder before it und 
| be heated in the oven some time 


{ heat, to avoid a yellowish 
, the sodium bicarbonate is likely 
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to lose carbon dioxide if heated beyond 72° C. (161.6° F.), thus 
rendering the preparation deficient in effervescent properties. 
alcohol be used to make a pasty mass of the well-mixed powders, 
these difficulties are avoided, since a temperature not above 60° C. 
(140° F.) will be found quite sufficient for drying the damp granules ; 
the stronger the alcohol used and the stiffer the paste made, the bet- 
ter will be the granular condition of the salt, especially if the sub- 
sequent drying can be conducted in drying-closets kept at a constant 
temperature. 

All the required ingredients for effervescent granules must be 
used in fine powder and thoroughly mixed before an attempt at 
granulation is made; trituration in a mortar is not desirable, since 
the resulting pressure is likely to cause reaction between the sodium 
bicarbonate and acid, hence intimate admixture is best effected by 

ssing the mingled powders repeatedly through a sieve (preferably 

No. 50). It will also be found advantageous to mix the sodium 
bicarbonate thoroughly with the sugar (if the latter is to be used) 
before adding the acid. Strong alcohol only should be used (not 
below 94 or 95 per cent. by volume) for making a paste that can be 
just rubbed through the sieve, otherwise the presence of much water 
will cause loss of carbon dioxide and yield a soft mass, which will 
not remain in separate granules while drving. The quantity of aleo- 
hol necessary wil vary with the composition of the mixture ; when- 
ever citric acid or salts containing water of crystallization are present 
a lesser quantity should be used. 

Well-tinned sieves must be used, through which the pasty mass 
is rubbed with the hands, otherwise the granules will not be per- 
fectly white. A No. 6 or No. 8 sieve yields the most desirable size 
of granules, from which the fine particles, which are invariably 
formed along with the coarser, can be readily separated by shaking 
in a No. 20 or No. 30 sieve. 

All effervescent powders should be preserved in well-stoppered 
bottles, in a dry place, as they are inclined to attract moisture from 
the air, and thus rapidly deteriorate. 




















EFFERVESCENT Sants oF THE U.S. PHrarmacopurta, 











Latin Name. English Name. Composition. 

Citrated Caffeine - 40 Gm, 
ffeina Citrata Ef- | Effervescent Citrated | Sodium Bi Yo. 
fervescens .. . (Caffeine ©. 2. . | T B00 
. 1 

{ Lit - 50 Gm. 
Lithii Citras Effer- { Effervescent Lithium | % avo 
vewcens . . . . ( Citrtte. 2. 2. - . 800 « 
195 

. 0 Gm, 


403 





a) vewent Magne- 
Efflervewens .. {sium Sulphate. . 
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Evvenyescent Saurs oy Tax U.S Puanmacoraxa.—| Continued.) 
Latin Name. English Name. Comporition, 


Potuesium Citrate... 
Potarsli Citras Ef J Effervescent — P Bi 
fervescens . . . sium Citrate. . - 


Sodii Phasphas EY f Effervescent Sodium hate + 200 
fervescons . — { Phosphate... « Sofi Hicaronate NY: 
Citric Acid 


SPECIAL REMARKS. 


In all the above preparations careful observation of the official 
directions will lead to satisfactory results. 

Effervescent Citrated 0: .—The present official efferves- 
cent citrated caffeine differs from former preparations in containin; 
twice as much citrated caffeine, 4 per cent.,and also in the total 
absence of sugar. 

Effervescent Lithium Citrate.—This preparation is not identical 
with the one formerly recognized under that name; the latter occurred 
in form of a fine powder composed of lithium carbonate, citric acid, 
sodium bicarbonate, and sugar in suitable proportions, and when 
dissolved in water yielded an effervescent solution of lithium citrate. 
The quantity of lithium carbonate present was sufficient to produce 
nearly 9 cent. of erystallized citrate, of which latter salt the 

resent official preparation contains 5 per cent, Moreover, no sugar 
is now used in the granular salt. 

Effervescent Magnesium Sulphate.—In the case of effervescent 
magnesium sulphate, a preliminary drying of the salt is necessary 
because magnesium sulphate contains over 50 per cent. of water of 
crystallization, the presence of which would render granulation im~ 
possible, or at least a very tedious operation; the Pharmacoposia 
therefore directs that the salt shall be heated on a water-bath until it 
ceases to lose weight, whereby about five-sixths of the water is 
removed. The nearly anhydrous salt is then reduced to powder and 
mixed with the other ingredients and granulated. Official magnesium 
eyeaate represents about one-half its weight of the crystallized 
salt, 

ffervescent Potassium Citrate — While the former preparation 

of this name was simply a mixture of citric acid, potassium bicar- 
bonate and sugar in such proportions that when dissolved in water a 
neutral salt would be produced, the present granular preparation 
contains 20 per cer ‘jum citrate, less than one-half as much 
as formerly, e s water of crystallization, 5.65 
with the other ingredients, The sugar 


jodium Phosphate.—The object of directing the 














CHAPTER XXXIII. 
OINTMENTS AND CERATES, 


Boru classes of these preparations are intended solely for external 
prpesensy they are of similar composition, of unctuous character, 
differing, however, from each other in degree of firmness and fusi- 

ity. While the U. S. Pharmacopaia officially recognizes the 

ference between ointments and cerates, this distinction is not 
maintained, asa rule, in Europe, The British and German Phar- 
macopwias designate both classes as ointments; in France the term 
pommade is applied to all ointments made with a pues fatty base, 
even if a small proportion of wax be present; while the term 
onguent is only used if a resinous or similar substance has been 
added, the name cérat being reserved for mixtures of fat and wax 
containing at least as much wax as our own cerates, 

Tn the preparation of ointments and cerates it is of importance 
that perfeetly smooth, homogeneous mixtures be obtained, and that 
the fatty veliicle be absolutely free from rancidity, since they are 
often applied to tender excoriated surfaces, and would otherwise 

rove a source of irritation instead of a soothing application. 
Wee or gritty particles in ointments indicate unpardonable care- 


leasness on the part of the dispenser. 
Ointments and cerates made with yellow wax or resix 
liable to deterioration than when made with white wax, 
latter Paet Bias bleaching process undergoes incipient raneidity ; 


they should be preserved in well-glazed, covered porcelain jars, and 
re in a dry, moderately cool place. The true porcelain jars, 
although somewhat expe re to be preferred, as they are strictly 
impermeable u thoroughly cleaned with hot water 
and lye whe t id a set of these jars in 
er having an ointment 

offered at a much lower 

rticularly with hot 

nary white china or 

the latter soon becomes 

Tmeates and, gradually 

3; moreover, no 

entirely from the 

for use. The sweet 

reserved without 

- precautions are only 
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OINTMENTS. 


Ointments may be conveniently divided into distinct classes in 
regurd to their therapeutic effect, thus: 1. Protective ointments, 
which are non-absorbable in character and act strictly epidermatically 
—that on the outer skin or cuticle, 2. Emollient ointments, 
h have nutritive or absorbefacient properties and act endermati- 
cally or by penetrating into the ~kin, produce 
systemic or constitutional effects, and must therefore be absorbable, 
penetrating not only into but through the skin, This difference in 
the therapeutic effects desired necessitates careful seleeti the 
vehicle intended for exhibition of the medi 
absorbable ointments intended to produce son 1 effect on 
the suter =! ich as astringent, counter-irritant, antinepti u 
mividal or similar effeet, or possibly as protective agents, may there- 
ere be made with petrolatum or a mixture of the same with hard 
paratiin, which Tater combination is to be preferred in warm weather 
em account of its higher fusing-point. The British and German 
Pharmar prrias rec stieh a vehicle under the name unguentum 
prea in the former case consists off hard paraffin 3 parts 
and <.ft paraffin 4 parts, and in the latter case of hard paraffin 1 
part and liqnid paraffin 7 parts; hence the British preparation is 
muuch the firmer of the two, For emollient ointn designed to 
kin for the purpose of producing a deeper local 
7 ant, resolvent, ete, preference should 
-n te land, lard mised with w: il and wax, or 
1ospermaceti, As 206, th 
should be free f other 
pertios of these bodies permit th 
in the fe i i 
oil Tn the last group of ointments, whieh 
systemic or constitutional effects, vehicles 
h penetrate not only inte bat through the 
i ae reinedial agent present. 

tea greater degree 
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ferred by ooulists for the application of lead acetate, mercuric oxide, 
and similar substances to the eyelids. 

Dermatologists have long been looking for an ointment base or 
vehicle which, while non-irritating, should not be of a greasy nature 
if possible, so as to render its use more convenient and agreeable to 
patients. Numerous substances have been suggested, such as solvine 

ia 
o) 


o Rripeaiie and oleite, which are alkali sulpho-ricinoleates, and as 
such miscible with water ; gelatole, a mixture of oleite and gelatin, 
and similar semi-solid preparations, to be applied in the form of a 
thin layer or parciae ts er iz The rae spect Ae this 
res] appears to have been a vehicle com, of casein, glycerin, 
and soft een which is used in Europe ide the name unguen- 
tum caseini, According to Dr, Unna, the originator of this prepara- 
tion, it is made by separating casein from milk, entirely deprived of 
its fat or cream, by addition of rennet at a temperature of about 
35° C, (95° F,), collecting the curd, washing free from acid, and 
finally drying. Of the dried and powdered casein, 1400 parts are 
dissolved in 5000 parts of a weak alkaline solution, containing 34.5 

rts of potassium hydroxide and 8.5 parts of sodium hydroxide. 

‘0 this solution add 50 parts of carbolie acid and 700 parts of glyc- 
erin, and, when dissolved, 50 parts of zine oxide and 2100 parts 
of vaselin are incorporated, and finally sufficient water is added to 
bring the total weight up to 10,000 parts. The finished preparation 
resembles very soft cold cream or thick condensed milk, is free from 
greasiness, and is said to be readily removed from the skin with 
water. Casein ointment is incompatible with acids and acid salts, 
but can be mixed with metallic mercury, tar, balsam of Peru, ete. ; 
powdered vegetable or mineral substances should first be mixed with 
a little vaselin before incorporation. 

As regards the mode o! paration of ointments, three distinet 
methods are followed, namely, by fusion, by incorporation of the 
medicinal agent with a suitable vehicle, and by chemical action. 
When ointments are to be made by fusion, those constituents having 
the highest fusing-point, as rosin, wax, and spermaceti, should be 
heated first, and, tan nearly melted, the lard or oil added, bearing 
in mind that as long as some of the particles remain unmelted there 
is no danger from the continued application of heat, which should, 
however, be withdrawn in time to avoid a rise in temperature of the 
melted fats (see page 93). Fusion of ointments is preferably 
formed on a water-bath, in round-bottom pans or eva) poreteoa e8, 
and, if dirt be present, the melted mixture may be nted, or, if 
necessary, strained throngh cheesecloth into a previously warmed 

‘hen be stirred until a homogeneous 

be set aside and allowed to 

¢ stirring of melted fats while 

y smooth product, since fats 

which, during the cooling 

ly sep producing a granular solid on 

lowed to cool at perfect rest, as may be seen in the 
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In ing tar ointment, the tar should be free from granular 
matter and not inco: ited with the mixture of lard and wax until the 
Jatter has been cooled to the condition of a smooth, soft ointment. If 
the tar be added to the hot liquid fats, a granular ointment will result, 

Ointments prare by incorporation of medicinal agents with 
an appropriate vehicle comprise by far the larger number of official 
ointments, and practically all those prescribed extemporaneously. 
The vehicles directed by the Pharmacopoeia for the preparation 
this Cee of epee are lard, becisiastee lard, yee wool 

petrolatum, and simple ointment; when absorption of the oint- 
ment is desired, wool fat or its hydrous modification is decidedly to 
be preferred. All substances to be mechanically incorporated in an 
ointment must be in the form either of solution or an impalpable 
powder; the latter condition, in the case of vegetable substances, 
can be attained only by passing the powder through a fine boltin 
cloth sieve (about No. 120 or els ‘The incorporation may 

either in a mortar or on a heavy glass slab by means of a 
broad spatula, the finely powdered substance being first mixed with 
a small quanti of the vehicle, and, when a smooth mixture has 
been obtained, the remainder added ; while an ointment slab is, as a 
tule, preferred in this country, the mortar is used almost exclusively 
in Europe, and for some ointments is in fact indispensable, particu- 
larly when solutions are to be added. 

When the quantity of powder to be added is large, it will prove 
advantageous to melt some of the vehicle and mix this with the 
powder, in a warm mortar before adding the remainder, Some 
substances can be conveniently brought into a smooth condition by 
triturating with a little olive or expressed almond oil, such as ealo~ 
mel, lead carbonate, bismuth subnitrate, zinc oxide, ete., as well as 
certain crystallizable bodies, like mercuric chloride and_ silver 
nitrate; for the latter a little oil is decidedly better than water, 
since upon the gradual evaporation of the latter a return to the 
crystalline state is probable, giving rise to the presence of minute 
gritty particles which would cause irritation. Opium should be 
rubbed smooth with about an equal eta of water, and then at 
once incorporated with the fatty vehicle before the paste begins to 
dry, Some salts may be dissolved in water provided they are 
very soluble, as potassium iodide, while others must be reduced to 
an impalpable condition by trituration, as lead acetate, tartar emetic, 
zine sulphate, ete. Red mercuric oxide, iodoform, naphthalene, 
and boric acid may be triturated with a few drops of alcohol, 
in a mortar, until rendered impalpable; camphor should be pow- 
dered, by the aid of aleohol before it is to be used, and added 
to the ointment after all oft ngredients have been incorporated, 

i rially softens its consistence, 
which, in 1! tracts, would interfere considerably 
with their p 

Whenever uch as belladonna, opium, stramonium, and 

the like, are to be exhibited in ointments, the pilular extracts are to 
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Glycerin should never be used in place of oil or water to produce 
a smooth paste with yegetable or mineral powders, because, Sp h 
derived from fats, it can be incorporated with them permanently only 
with difficulty. When glycerin in considerable quantity is ordered 
to be added to an ointment consisting chiefly of lard or a mixture of 
lard or oil with wax, the addition of a small proportion of anhy- 
drous wool fat, in lace of a like quantity of the lar vehicle, 
will overcome all diftoutty of incorporation. A similar expedient 
will prove most valuable when large quantities of aqueous fluids are 
to be ii rated in ointments, or in the case of aleoholie liquids, 
which ordinarily mix with fats with t difficulty, The phar- 
macist, in preparing ointments containing fluids, must so combine 
the constituents thata permanent homogeneous mixture results, from 
which the fluids will not separate on standing. 

It will be found very convenient to keep on hand anhydrous 
wool fat for the purposes above stated; it is readily prepared by 
heating some of the commercial lanolin (containing about 30 per 
cent. of water) on a water-bath until it ceases to lose weight. 

When two or more ointments having different fusing-points are 
to be mixed, the firmer should always be rubbed down by itself first, 
and the softer fats then be incorporated in small quantities ata time, 
otherwise an imperfect mixture results. A mixture of mercurial’ 
ointment with lard or simple ointment offers an example; in cold 
weather this mode of procedure is all the more imperative ; itshould 
also be followed when anhydrous wool fat is to be mixed with softer 
fats, as the former is usually somewhat tough, 

Whenever substances likely to attack metal are ordered in oint- 
ments, the incorporation with the fatty vehicle should never be 
made with steel spatulas, but always with horn or rubber-coated 
ones ; the latter can now be had quite pliable, and are admirably 
adapted for ointments containing salicylic acid, tannie acid, iodine, 
mercuric chloride, ete. 

The Pharmacopeia directs the following 18 ointments to be pre- 
pared by incorporation of the medicinal agent with the fatty vehicle, 


Tatin Name, English Name." Composition. 
Ungnentum— 


Boric Acid 
Acidi Boriei - Borie Acid Ointment . 4 Paraffin 

White Petrolatum 

‘Tunnic acid - . 

{ Glycerin... : 

Ointment ‘ ‘ 
Extract of Belladonna Leaves, 10 Gm. 
Diluted Alcohol 5 


Acidi Tannicl. . . Tanne Acid Ointment 


Belladonnw . . Belladonna Ointment | Hydrous Wool Fat 
Benzoinated Land 


Chrysarobink . . . Chrysarobin Ointment! { Ghevsrobin | = 
Nutgall, in No, 80 powder, 


Gall .... Nutgull Ointment Ointment 
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Latin Name. English Name. Composition, 
Unguentum— Merry 
lanl... 


Bydrargyri. . . Mercurial Gintment - | [ured uct. 


Olvate of 










Hydrargyri Am: { Ointment of Ammon 
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Hydrant Vile Bue 0 
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tum. . 


Hydrargyri Oxidi (Ointment of Yellow 
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lose mereury by separation, hence the necessity for keeping it in a cool 
place, When mercurial ointment is acts dividel ae by phy- 
sicians, each portion should be separately weighed on paraffin or ae 
ment paper, and then folded as directed in the chapter on Powders. 

The present official Blue Ointment (Unguentum Hydrargyri 
Dilutum, U.S. P.) corresponds in mercurial strength to the prepira- 
a) formerly known as Mild Mercurial Ointment (Unguentum 


yd vri Mite), containing 4 of its weight of metallic mereury. 
At should not be used in prescriptions unless specially designated. 

Tn the case of the ointments of red and yellow mercuric oxide, 
trituration of the oxide with distilled water is directed for the pur- 
ee of insuring reduction to an impalpably fine condition, and the 
yee wool fat facilitates the incorporation of the petrolatum in 

je presence of the water, Only glass, porcelain, or horn utensils 
should be used, and the ointment should 18 protected against direct 
punlight and high temperatures. 

e addition of potassium carbonate to ointment of potassium 
iodide is for the purpose of preserving its white appearance; with- 
out this addition (or that of sodium thiosulphate, as ordered by the 
German Pharmacopeia) the ointment will gradually turn yellow and 
finally brownish, owing to slow liberation of iodine. This diseolora- 
tion is due to decomposition of the potassium iodide, said to be due 
to formation of hydrogen dioxide by the action of light on the water 
present ; formerly the decomposition was thought to be due to the 
action of fatty acids, 

Of the ointments made by chemical action, the official ointment 
of mercuric nitrate is a striking example. It is made by heating 
760 Gm. of lard to a temperature of 105° C, (221° F.), then with- 
drawing the heat and gradually adding 70 Gm. of nitric acid. When 
the reaction moderates, heat is again applied until effervescence 
ceases. Having dissolved T0 Gm. of mercury in 105 Gm, of nitric 
acid, the clear solution is added to the lard mixture, which has been 
allowed to cool to 40° C, (104° F.), and the whole thoroughly mixed 
until cold by means of a porcelain or wooden spatula, When land 
is heated and mixed with nitric acid, the former undergoes oxidation 

olein being converted into a new com- 
y temperatures, known as elaidin, the term 
1 ied to the fluid constituent of fats and fixed 

The ul the solution of mercuric nitrate sub- 
sequently ul is sii a mechanical admixture, the 
solution ver on the fat, Tt is essen- 

trength, and that heat be 


ter bath is usually quite 
, although this method 
ion of the lard goes on 
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quietly, and is known to be ended when effervescence ceases and a 
soft, solid mass is obtained upon cooling. ‘The solution of mercury 
in nitrie acid can be made in the cold 
te expel any colored gas that has been retained, 
yoiperly oxidized and cooled, as directed in t ; 
right lemon-yellow ointment will result; but if the oxidation of 
the lard has not been completed before addition of the solution of 
mercuric nitrate, owing either to the of weak nitric acid or insuf- 
ficient heat, decomposition of the metallic salt will result in order to 
satisfy the avidity of the fat, and the cintment will assume a dark 
color. Ointment of mercuric nitrate is also known as citrine oint- 
ment and its official Latin title is mguentin hydrargyri nitratis, Tt 
should never be brought into contact with metal. 

Another instance of chemical reaction in the preparation of oint- 
ments is in the original formula for Hebra’s ointment : lead oxide is 
heated with olive oil in the presence of until all the oxide has 
chemically combined with the fatty derived from decomposition 
of the oil, the newly formed lead ole ining intimately mixed 
with the excess of oil and the glycerin liberated from the fat. The 
decomposition taking place will be ¢ fully explained under the 
head of Saponiti ) in Part TT. The original Hebra’s ointment 
differs from the official diachylon ointment in containing some free 
glycerin. 

GVintments should always be dispensed in glass or poreclain jars 
provided with suitable covers ; if the latter be of metal or wood, a 
disk of heavy paraffin paper should be in-erted, to aveid contact with 
the fatty substance. Under no circumstances, except when intended 
for tmuediate we, should ointments be put up in wood boxes, ax the 
fat will readily penetrate the rial, and thus become exposed to 
oxidation by the air. When ointment jars are returned to be refilled, 






























































































To cleanse the apparatus in or on which ointments have been pre- 
pared, the best plan is first to wipe off all remaining grease with clean 
sawdust or soft paper, and then to wash it well with warm water and 
Ive or soap. Tn the case of iodoform ointment a few drops of oil of 
turpentine will remove the characteristic odor readily, as stated on 


page 343. 





CERATES. 


This class of preparations differs from ointments in containing 
a considerable proportion of witnd frequently also rosin or oleo- 
inous substances, Cerates are intended to be applied as dressings, 
asually spread on linen or soft leather; while they become some- 
what softer at the temperature of the bed dw not liquefy, and 
are intembal to act only locally as pro r. astringent, 
stimulating, or blistering agent=. What has been stid betore regard 
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ing the preparation of ointments by fusion, and also their preserva- 
tion, applies likewise to cerates ; owing to their firm consistence the 
latter are not well adapted to admixtare with powdered substances, 
although fluids are sometimes incorporated with them. 

The Pharmacopeia izes 6 cerates, which, with the ex 
tion of the cerate of lead subacetate, are usually carried in one 
fe pharmacist. ‘Three of the official cerates contain rosin, and, i 4 

ese, yellow wax also is used; hence they will not become rancid. 
oF the Feciaining three, two are made with white wax, petrolatum, 
and benzoinated lard, and one with paraftin, petrolatum, and wool fat. 

‘The following is a list of the official cerates, showing their com= 
position : 

tatin Name. English Name. 


Cemmtum 5 se + 


Camphon Cita 
White Wax... 
White Petrolatam 
Benzoinat 


ie peer ae - 
{Es 80 
= 

abe 


Certum Camphore . Camphor Cerate 


Ceratum Cantharidis . Cantharides Crate 
Rosin” 


Sto of Toad Sul 


Se nb} acetate (Gouland's Woot fat yeh 


Ceratum Plumbi {ss of Lend. Sub- 
Cerate) 


Ww Be Petrolitutn | 


2 Rosin Cerate (Basil 
Coratum Resi. «4 ican Ointment) . 


Yellow Wax - 
Prepared Suet 
‘Turpentine « 
Linseed Oil 


Camphor cerate and Goulard’s cerate both contain 2 per cent. of 
camphor, which would seem hardly sufficient to impart marked 
medicinal properties to the preparations. 

Tn the formula for cerate of cantharides the object of macerating 
the powdered cantharides for 48 hours in a warm place with about 
half their weight of liquid petrolatum is to facilitate the subse 
quent solution of cantharidin in. the fats, since petrolatum is known 
to exert a solvent effect upon the blistering principle. The official 
process always insures an efficient blistering cerate, provided the 
eantharides are of good q Tn order to prevent the separation 
of the powder from the melted fats, it is important that the mixture, 
after removal from the water-bath, be constantly stirred until it 

jreat Britain, Germany, and France this 
rum cantharidis or emplastrum vesicans 5 
it is also designated as emplastrum lyttar. 


Ceratum Resinwe Compound Rosin 
Compositum . . 1 Crate reel 
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The official rosin cerate congeals as a perfectly homogeneous 
mixture upon cooling without stirring, on account of the large pro- 
portion of rosin and wax present; stirring of the melted and 
strained mixture is, in fact, not desirable in this case, as it incorpo- 
rates considerable air. Rosin. cerate gradually grows tougher by 
age. In cold weather the proportions of lard and yellow wax 
be changed with advantage to lard 530 Gm, and “yellow wax 120 
Gm. in the official formuls 

Compound rosin cerate ix often 
ler's salve. If kept on hand for ~on 
condition may be avoided by u: 
place of the linseed vil. 

Of late years beth ointment~ and cerates have bee 
superseded, é-pecially in Europe, by devi 
geutins, The former are mixtures « 
starch, dextrin, or kaolin, Te gels ee 
lanl. and are intended chietly tor anti-eptie. astringent, or germi- 
Hal etfeet-.  A- a yeneral for the preparation of these 
pastes, a mixtun: of dextrin, glycerin, and diet Hed water, equal 
parts by weight, may te: brought inte solution with the aid of heat, 
and sufficient water fi Ideal to restire any ime by evaporation, 
Tehthyol. naphthel. p~orcin, salies lie acid, sulphur, and zine oxide 
are the more important remeslial : uel in the form of” pastes, 
the proportions teing varied 1 The lveern 
gelatin are firnier than the 
can be applied ce the 
ef asett heish. T 
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CHAPTER XXXIV. 
LINIMENTS AND OLEATES, 


‘THESE preparations are closely allied to those described in the 
preceding eee being ulso intended only for external use. 


Liniments are fluid or semifluid preparations, usually in the 
form of solutions, although in some instances merely mechanical 
mixtures, the solvent or vehicle being either a fixed or volatile oil 
or alcohol, which latter is sometimes mixed with water, They are 
always applied to the skin with friction, and, when mechanical mixt- 
ures only, require to be well agitated before they are applied. For 
endermatic medication liniments are in many cases to i preferred 
to ointments, because, being applied with friction, the medicinal 

ts are more likely to be readily absorbed by the unbroken 
skin. For this purpose it is essential that the vehicle be of a vola- 
tile or fatty character, since non-volatile substances in aqueous solu- 
tion are either not absorbed at all or only to a slight extent, while 
the same substances dissolved in aleohol, chloroform, or ether are 
quickly taken up, as shown by their prompt appearance in the 
secretions. The Pharmacopwia recognizes 8 liniments, of which 4 
are of a fatty nature, while 4 are alcoholic or hydro-aleoholie solu- 
tions; with 2 exceptions, they are usually prepared extemporaneously, 
although they keep well, 

When fixed oils are shaken with aqueous solutions of alkalies, 
partial decomposition of the fat takes place, and an emulsion-like 
mixture results, in which the remaining oil is kept in perfect sus- 
pension by the newly formed soap; such liniments thicken considy 
erably by age, which it is intended to provide against in the official 
formula for ammonia liniment by the addition of alcohol. TH the 
fixed oils used are fresh and perfectly sweet, they are but little acted 
on by alkalies he cold, hence the preparation of a perfect lini- 
ment becomes d It. 

The folowing is a list of the official liniments : 


Latin Name, glish Ne 4 ‘Composition, 
_ onta Water 
vols! 5. Weare 
seed Oil 6... 
eid eo 
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Latin Name. English Name, Composition. 

Camphor oe pai 50 Gm, 

Linimentum Bella- ). 4 Seni Fluidextract of | Bella- 

donne... . . j Belhulonna:Jdpiment donna Root, sufficient 
tomake oe. 1000 Ce. 
‘a aiid Liniment .. . § Lime Wate: " 
Linimentum Caleis | rron Oil.) { Vinwed Ol por each . 500 Ce. 
Linimentum Cam: | ¢, jatiat fCamphor se 200 Gm, 
phone... j Camphor Liniment” -) Cottonwed Oil lL. 300 
Linimentum ClO Chjoroform Liniment {QI me nL BC 
{ Powdered cap fee. 60Gm, 
+ Soay ment. | Camphor 45 8 
Linimentum Saponis ( “f tid Opadteldoe.) | ‘th panes Lae - {10 Ce. 





Linimentum Saponis 
Mollis . . 
(Tinctura ‘Saponin 





iment of Soft Soap | Soft Se 
(Tincture of Green { Oil of 
Soap.) 











Viridix ) 
Linimentum Tere \ Turpentine Liniment : "$a Gans 


SPECIAL REMARKS. 


The use of cottonseed oil alone for the preparation of ammonia 
liniment has not been satisfactory, separ to two distinct layers 
invariably occurring in the mixture, and while the addition of about 
20 per cent. of common olive oil for a like quantity of the eotton- 

oil was found to improve the condition on account of the free 
ds ly prese: the lower grades of olive oil, the 
present official formula directing the addition of a small quantity of 
oleic acid is preferable, ‘The acid unites with the ammonia, forming 
a soap, ammonium oleate, which materially aids in emulsionizing the 
cottonseed oil, The presence of 5 per cent, of alcohol is intended 
to prevent undue thickening of the liniment if kept on hand for 
some time. 

In the Prevarntion of camphor liniment, the solution of the cam- 
phor can materially hastened by placing it, with the oil, ina 
strong bottle and, after corking the same securely, digesting the 
mixture on a water-bath at a moderate I 

The official belladonna liniment is de Hy the most efficient 
preparation of that drug for external use, but owing to its potent 
character and ready absorbability serious results may occur from its 
liberal use. Both ‘the aleohol and camphor aid absorption, and it 
should never be dispensed except on a physician's prescription. 

The chloroform liniment of the United States Pharmacopaia dif- 
fers materially from that of the British Pharmacopeia ; the latter is 
a mixture of equal volumes of chloroform and camphor liniment. 
A very popular preparation, known as Compound Chloroform Lini- 
ment, is composed of 1 volume each of chloroform and tincture of 
aconite and 6 volumes of soap liniment. 
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Dried soap, as directed in the Pharmacopeia, is to be much pre- 
ferred in making soap liniment, on account of the variable quantity 
of moisture present in the official soap. ‘The present official direc- 
tions yield a satisfactory product with little expenditure of time. 
‘The soap is readily dissolved in the boiling water, and if the aleohol 
be added to the gelatinous mass, while the latter is still warm, a 
clear solution is obtained very soon. he official directions to set 
the liniment aside in a cool place for twenty-four hours, and then to 
filter, are for the parpose of getting rid of the sodium palmitate 
always present in castle soap, which is but sparingly soluble in the 
menstruum, particularly in the cold, 

‘The official turpentine liniment is also known as “ Kentish” lini- 
ment; only a ibdorata heat should be employed to melt the rosin 
cerate, so 18 to avoid volatilization of the oil of turpentine, which 
must also be added in small quantities, with constant stirring, until 
asmooth, uniform, opaque mixture results, 

Closely allied to the liniments are the infused oils, made by 
digesting 20 Gm, of an alksloidal drug, previously macerated with 
ammoniated alcohol, with a mixture of 50 Ce, each of cottonseed oil 
and lard oil until the alcohol has been vaporized. ‘The active prin- 
ciples of the drug are intended to be taken up by the oils, together 
with coloring-matter, 

The so-called ey liniments ov medicated varnishes consist of 
mucilage of tragacanth, starch or dextrin, with egg-albumen, suit- 
ably medicated, which when applied to the skin leave a thin varnish 
or protective film, similar to that obtained with collodion, 


OLEATES. 


‘This class of preparations has been in use by physicians in this 
prepara 5 y' 


country since 1872. Normal oleates are true chemical compounds 
of oleic acid with metallic oxides or alkaloids, but the oleates 
medicinally employed are simply mixtures of such normal oleates 
with oleic acid or some other diluent. The proportion of any par- 
ticular metallic oxide or alkaloid to be dissolved in oleie acid 
may vary with the views of the physician; but in the case of 
normal oleates a certain proportion cannot be exceeded. The 
expressions 2, 5, 10, or 20 per cent, oleate are used to indicate that 
2, 5, 10, or 20 parts of the respective alkaloid or metallic oxide are 
present in every 100 parts of the finished product. The following 
table shows the amount of base combined with oleic acid in 100 
parts of the respective normal oleates : 








Normal (lea ¢ 


LININENT: ASD) GOLF ATL* 
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is 1 ounce of to the pint. Purer metallic oleates can be 
obtained ie rene 


by tion of sodium oleate made directly from offi- 
cial oleic acid by the following process: Warm, in a  capasions dish, 
1217 grains of oleic acid to about 60° or 65° C. (140° or 149° F.) 
and slowly 192 grains of sodium hydroxide (90 per cent.) dis- 
ved in a mixture of 2 fluidounces of distilled water and 6 fluid- 
drachms of aleohol, stirring constantly until the acid is neutralized, 
which is best ascertained by testing « small portion of the resulting 
soap, dissolved in alcohol, with a few drops of phenolphtalein solu- 
tion—not more than a faint pink tint should appear, The soap is 
next dissolved in 3 pints of water and filtered. A solution of 
sinm oleate of about the same strength may be obtained if to 1 pint 
of boiling water be added 410 grains of potassiam bicarbonate and 
afterward 1156 grains of oleic acid, the mixture bee boiled until 
the acid has been taken up and a clear soap solution results, 
which, when cold, is diluted to 3 pints by addition of water, To 1 
pint of either of these alkali oleate solutions may be added 4 pint 
se areeuls salt solution containing the following quantities of 
It: 


For 1 pint of sodium oleate solution : 
Lead Acetate, erystallized . . 
Copper Sulphate, crystallized 
Zing Sulphate, crystallized 
Mercurie Nitrate 


For 1 pint of potassium oleate solution : 


Lead Acetate, crystallized . . 
Copper Sulphute, erystallized 
Zine Sulphate, ctystallized 
Mercurie Nitrate 


The United States Pharmacopeia recognizes 5 oleates; all made 
by direct solution of the active ingredient in oleic acid ; they are: 

Oleate of atropine, containing 2 per cent. of atropine; oleate of 
cocaine, containing 5 per cent. of cocaine; oleate of mereury, con= 
taining 25 per cent. of merenric oxide ; oleate of quinine, containing 
26 per cent. of quinine; oleate of veratrine, containing 2 per cent, 
of veratrine. With the exception of the oleate of mercury, which 
is of the consistence of firm butter, the official oleates are all liquid, 
being solutions of the respective oleates in an excess of oleic acid, 
combined in the case of the oleates of atropine, cocaine, and vera- 
trine with about an equal volume of olive oil. The Pharmacopmia 
directs the alkaloids atropine and cocaine to be triturated with about 
an equal weight of alcohol, and the yellow mercuric oxide with an 
equal weight of distilled water addition of the oleic acid, in 
order to facilitate solution, the alcohol and the water being subse- 
quently drive aut 

Powdered o ¢ the true normal oleate, but the 
commercial article is frequently mixed with an excess of zine oxide ; 
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CHAPTER XXXYV. 
PLASTERS AND SUPPOSITORIES, 
PLASTERS. 


PLAsTERS are preparations intended for external application, 
which, although firmer and more tenacious than cerates, become 
adhesive by the heat of the body, and may be made to serve the 
purpose of offering both support and medication to the parts 
to which they are applied. They are firm solids at ordinary tem- 
perature and cannot be spread without the aid of heat, but retain a 
certain degree of flexibility when applied to the body. The base 
or mass of nearly all the oficial plasters is either simple lead plaster 
ora mixture of the same with wax, rosin, and gum-resins ; in large 
manufactories a rubber-mass is specially prepared from caoutchouc 
and certain aromatic resins and pesuable pos which is to be 
preferred in some eases on account of its flexibility and adhesive- 
ness. In the preparation of the rubber plaster-base the crude India 
rubber of commerce is first freed from impurities, by steaming and 
continuous washing with warm water in suitable machinery until 
all foreign matter has been removed, after which it is repeatedly 

between heavy steel rollers kept at a temperature of about 
35° or 37° C. (95° or 98.6° F.); during this kneading process the 
rubber gradually softens and assumes a plastic condition which fits 
it admirably for the incorporation of very finely powdered olibanum, 
orris root, and rosin or Burgundy pitch, this being also effected 
between warm smooth rollers. 

Some authorities contend that plasters made with a rubber base 
are wholly inefficient where systemie or even endermatic effects are 
desired, since, as they claim, the rnbber combination does not permit 
the release and subsequent absorption of the medicinal agent present. 
Opinions are divided on this point, and while there is no doubt that 
a volatile ora fatty vehicle will permit the absorption of any medic~ 
inal agent in admixture more readily than an insoluble mass of rub- 
ber, rosin and wax, or lead oleate, many physicians claim to have 
observed po: pod effects from rubber-base plasters, and the 
testimony of many hundred Jaymen is in favor of this decidedly 

h of plasters. 
sters may be divided into three 


th 

groups with J 

1. Plasters d t supportive, protective, antisep- 

tie, counterirrita et. These will act only epider- 

matically, and ng the property of ready and continued 
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lasters are to be preserved for stock, they are usually rolled 

ndrieal pieces of convenient thickness weighing about 4 or 
8 02.5 operation is performed on a slab or previously 
moistened with water or expressed oil of almond ; these sticks or 
rolls should be wrapped in waxed or paraffin paper to protect them 
from the air. 

Although, with one exception, the term plaster is officially applied 
to the mass or combination to be spread upon leather or muslin, it is 
more extensively used in trade to designate the finished » pee 
ter, ready for application, The spreading of plasters has almost 
entirely passed out of the hands of pharmacists, hence it docs not 
now appear necessary to describe and illustrate the various appli- 
ances which twenty-five or thirty years ago were considered a very 
essential and important part of every educated pharmacist’s outfit, 
Plaster-masses, official and otherwise, can now be purchased of 
reliable ity, spread on muslin or other material, in one- and five- 
yard Falla or in definite and convenient sizes, from large manu- 
facturers, and there is to-day no more reason why a pharmacist should 
make and spread belladonna plasters than that he should return to 
the spreading of adhesive plaster, as was done many years ago. 
Moreover, plasters are prescribed but rarely now by physicians, and, 
when some new combination is ordered, the pharmacist will probably 
have little difficulty in spreading a plaster of fair quality and appear- 
ance by following the few general directions here given. 

For extemporaneously spread plasters the best material is soft 
white leather, the kind known in the trade as plaster skin. A piece 
should be cut 1 inch larger each way than the size of the plaster 
ordered ; thus a 4 x 6 plaster would require a picce of leather 5 x 7 
inches ; now prepare 4 strips, | inch in width, of stiff paper, 
preferably glazed, and having previously prepared the plaster-mass 
ona water-bath, as directed above, apply the paper strips to the 
rough side of the plaster skin in such a manner that the desired 
shall remain uncovered, and carefully pour the melted plaster on the 
leather, smoothing the surface with a warm spatula, or by holding 
the spread plaster near a stove or farnace-register and allowing the 
soft material to ran smooth. Then, having placed the spread plaster 
ona level surfitce, with a quick motion remove the paper strips before 
the plaster surface hardens, so that a clean half-inch margin around 
the plaster proper may be obtained, In place of a spatula, the 
roller shown in Fig. 268 may be used with advantage for smoothing 
the spread plaster-mass ; it should be dipped in hot water, so a5 to 
become warm, before it is used, and ftps be moistened with a 
mixtare of 1 volume of glycerin and 2 volumes of water to prevent 
adhesion. 

If the paper strips be attached before the melted mass is ready 
to be applied, the paste is likely to dry out, when subsequent 
removal of the paper from the rough leather becomes difficult, and 
hence some pharmacists prefer to moisten the strips with a damp 
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Fic. 268. 


Plaster-roller, 


seen the operation, that would have been a credit to any first-class 
pharmacy. 

Mammary or breast plasters are always made circular in form, 
about 8 inches in diameter, with a l-inch margin; a hole 14 inches 
in diameter is ent in the centre, and from this point to the outer edge 
the plaster is slit to admit folding over the breast. Such plasters 
are Depend spread on chamois skin, which is softer. 

ly-plaster is the name frequently applied to cantharides or blis- 
tering cerate when the same has been spread upon adhesive plaster 
ready for use. The spreading of the cerate is done in the manner 
already outlined for regular plaster-masses, except that heat is unnee= 
essary, since the cerate is sufficiently soft to permit of being spread 
hy simple pressure of a spatula; in cold weather the spatula may 
be slightly warmed with advantage. The amount blistering 
cerate necessary for a given space should not exceed 10 or 12 grains 
for each square inch, or about 0.120 Gm. for each square centimeter, 
As fly-plasters are not intended for prolonged application, ordinary 
muslin or adhesive plaster will answer on which to spread the 

%8 
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cerate, the latter material being preferable on account of the adhe- 
sive edges, which serve to keep the plaster from slipping. A piece 
of tarletan, a trifle larger than the surface of the cerate, should be 
firmly pressed over the sume, which, while not interfering with the 
bli action of the cantharides, protects the skin from being 
much soiled, and prevents any of the cerate from getting under the 
skin if the blistered surface should be lacerated by sudden removal 
of the plaster. 

Porous plasters, which have become very popular, differ from 
ordinary spread plasters in having numerous small’ holes punched 
through them, tendering them more comfortable for peices appli- 
cation, by allowing exhalations of the skin to pass off freely. 
are prepared on an extensive scale by special machinery. 

uropean dermatologists some years ago introduced a class of 
preparations known as plaster-mulls, which ave intermediate in con~ 
sistence between plasters and cerates. ‘These plaster-mulls, some- 
times also called salve-mulls, are especially indicated in cases in 
which prolonged application is necessary, since, owing to the 
character of the mull or gauze employed, they permit ready ev: 
ration, and thus prevent maceration of the epidermis, whieh is likely 
to occur in the case of more occlusive dressings. ‘They are some- 
times prescribed as steatins and spread ointments ; thus, ateatinum 
zinei salieylatum, unguentum hydrargyri extensum, ete. The vehicle 
for these plaster-mulls is usually a mixture of suet and lard, con- 
taining 70 to 90 per cent. of the former, which is easily spread when 
heated, but does not melt nor ran when applied to the body. The 
general mode of preparation is about as follows: A piece of mull or 
gauze is spread on a piece of parchment paper which has been pre- 
viously moistened and pressed; the Saaiieeted mass, having been 
melted, is spread over the gauze by means of a broad brush when 
upon the point of congealing. The surface is afterward made smooth 
with a spatula dipped in warm water, and after faving lain in a cool 
place for a few hours the parchment paper is removed. 

The Pharmacopreia still recognizes 6 plaster-masses and 1 spread 
plaster, very few of which, however, are used by physicians at the 
present day, except official adhesive plaster for surgical purposes, 
and possibly belladonna plaster for its anodyne effect, The official 
directions for reparing the various plasters are explicit, requiring 
little or no additonal remarks ; with care and observance of the 
precautions before stated, good results will be obtained. 

Lend plaster is, strictly speaking, a chemical compound—lead 
oleate or vad soap—the mannfacture of which will be more full 
explained in connection with subject of saponification, t 
enters either directly or indiree ‘0 the composition of all of the 
official plasters. 

The following is « list of the Pharmacopeial plasters, showing 
their composition : 
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‘Latin Name, ‘English Name. 


Bupiestrum Hyder | sferourial Plater « 


wads _2dbbus 
PP a22P Beh 


Lead Plaster (Din: 
Exuplastrom Plumb « {My in es 
Emplastrum Saponis Soap Plaster . 
f Adhesive Plaster. 
Emplastrum Capsici . Capsicum Plater . { Qiheive Paster 
SPECIAL REMARKS. 


Adhasivum.—The present adhesive plaster of the 
Pharmacopeia differs materially from the former rosin plaster which 


it is caged to replace. The rosin and yellow wax have been 
y ru 


replaced bber and petrolatum, the former being melted at a 
temperature not exceeding 150° C. (302° F.) and mixed with an 
nal weight of petrolatum which dissolves it; to this solution lead 
er is added and the heat continued until a uniform liquid results, 
which is then allowed to cool. 
Emplastrum Belladonne.— While the preparation of belladonna 
or presents no difficulty, it is essential that the extract of bella- 
lonna used be of full official strength, since the Pharmacopoia 
nires that the plaster, when assayed by the official method, shall 
yield not less than 0.38 nor more than 0,42 per cent. of mydriatic 
alkaloids. The Pharmacopcia also demands that all machine-spread 
belladonna plasters shall conform to the above standard of alkaloidal 
strength when tested by the official method of assay, In view of 
the variability in quality of the commercial belladonna plasters, the 
official requirement appears very desirable, 
plastrum Capsicl—Cupsicum plaster is the only plaster 
officially directed to be spread. The body of the plaster consists of 
the official adhesive plaster spread on fabric, the surface being 
brushed over with oleoresin of capsicum, 0.25 Gm. of the latter being 
contained in every space 15 centimeters square, or about yy grain in 
every square inch. 
mplastrum Opii—Opium plaster, when made with standard- 
ized extract of opium, as it should be, contains 1.2 per cent. of 
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morphine. A pilular extract of the proper strength is better suited 
for this plaster than the official powdered extract, since the latter 
cannot easily be reduced to the condition of a smooth pee with 
water; if the water be warmed, the results are more satistactory. 
Emplastrum Plumbi.—In the preparation of the official lead 
luster, mutual decomposition is effected between warm solutions of 
fo Gm. of lead acetate and 100 Gm. of dried Castile soap, resultin, 
in the formation of lead oleate (mixed with a small proportion 
lead palmitate, since the soap used is not pure sodium oleate), whieh 
is precipitated, and sodium acetate, which remains in solution, and is 
removed by washing the precipitate with hot water. The plaster is 
finally freed from water by kneading on a warm slab, and then 
wrapped in paraffin paper to protect it against the action of the air. 


SUPPOSITORIES. 


Suppositories are solid, medicinal preparations designed to be 
introduced into the rectum, vagina, urethra, or nose ; when intended 
for the two last named they are usually termed bougies. They ane 
of such consistence that, while retaining their shape at ordinary tem- 
peratures, they will slowly melt at that of the body or liquefy in the 
presence of moisture. The usual shape of rectal eae is that 
of a cone with a rounded apex (see Figs. 269 and 270), but the 


Fig. 269, Fro, 270, Fig, 271, 


On | 


Rectal suppositories Rectal suppositories The Wellcome-shape 


(for children). suppository. 


difficulty of readily introducing these into the rectum, on account of 
the resistance offered by contraction of the sphincter musele, led to the 
suggestion of a new shape by H. 8, Wellcome, of London (1893), as 
shown in Fig. 271, th advantages of which become apparent 
when it is remembered that the bulbous end is inserted into the rec- 
tum first, and that as soon as the greatest diameter, which is about 
one-half inch from the point, en passed, expulsion of the su 
the very contractile force of the 
ch renders retention of the ordinary conical shape 
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Vaginal suppositories are made either globular or similar to 
aegis as shown in Figs, 272, 273, and 274, while, for 


Fro, 272, Fro, 273, Fis, 274. 


OU 


Vaginal suppositories 


urethral and nasal bougies the pencil-shape, seen in Figs. 275, 276, 
and 277, has been adopted, the last-named being about one-third as 
long, but twice as thick as the urethral bougies. 


Pia, 275. 


Crethral bougie, 


Suppositories are intended to insure a slow and uniform diffusion 
of their medicinal constituents to those internal parts to which they 
mey be applied, and the choice of vehicle is made accordingly, The 
best substance for the preparation of suppositories is undoubtedly 
cacao butter, or oil of theobroma, first suggested in 1850 by the 
late A. B. Taylor, on account of its low fusing-point and Wand, 


Fio. 276, 


=_ 


‘The Welleomeshape urethal bougie. 


non-irritating properties. When medicinal agents, such as volatile 
oils, and the like, which have a softening effect on the fatty vehicle, 


Fi, 277. 


——_ 
— 


Nasal bougics. 


are ordered in suppositories, and likewise during the summer season 
and in warm countries, it will frequently be found impossible to 
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make suppositories with « cacao butter basis without the addition of 
wax, which latter may be used to the extent of 5, 10, or even 20 

cent. of the weight of the fat. At the same time it must be 

e in mind that the presence of a considerable quantity of insolu- 
ble matter, vegetable or mineral powders, has the tendency to raise 
the melting-point of the fat ; in some instances the difference has been 
observed to Bear much as 6 or 6 degrees C. (9 to 14.4 degrees F.). 
A mixture of glycerin and gelatin, known as glycerin jelly, is also 
frequently eaployad for vaginal suppositories and nasal an 
urethral bougies, on account of its ready miscibility with water. 
Tt is admirably adapted for the exhibition of solid extracts, as 
those of opium, belladonna, and ergot, and such substances as bori 
acid, hydrated chloral, iodine, iodoform, alkali bromides and iodides, 
ichthyol, ete. Tannic acid and alum, considered incompatible with gel~ 
atin, can nevertheless be made into satisfactory suppositories or bougies 
with glycerin jelly by the modified process given Balai The propor 
tions adapted for general purposes are gelatin 20 parts, glycerin 
40 parts, and water 80 parts, the whole to be reduced by evaporation 
to 100 parts. For some purposes these proportions may have to be 
changed thus, for hygroscopic drugs, such as potassium or sodium 
iodide and bromide, hydrated chloral, etc., a mixture of gelatin 10 
parts, water 40 parts, and glycerin 15 parts, evaporated to 25 Lite 
will be found much better. Mor ran suppositories and uretly 
bougies intended to be medicated with zine sulphate, cupric sulphate, 
silver nitrate, extract of opium, corrosive mercuric chloride, ete., & 
mixture of gelatin 10 parts, glycerin 30 parts, and water 40 
evaporated to 60 parts, wil be found more desirable; while for 
bougies and suppositories of all kinds, containing large proportions 
of powdered drugs insoluble in water oralcohol, a softer mass, com~- 
posed of' gelatin 30 parts, glycerin 15 parts, and water 120 Tees 
evaporated to 104 parts, is to be preferred. Glycerin jelly is 
prepared by soaking the gelatin in the water for a few hours, or 
over night, in a covered dish, then adding the glycerin and evapo- 
rating on a water-bath to the required weight. 

Suppositories and bougies of alum or tannic acid with glycerin- 
jelly are best made with a weak solution of gelatin as follows: 
macerate 5 parts of gelatin with 35 parts of water, add 10 of 
glycerin, heat on a waterbath until solution is effected, and evapo- 
rate to 40 parts, To the warm mass add a hot solution of 8 parts 
of alum in 25 parts of water. ‘This addition causes the gelatin to 
coagulate, but, on continuing the heating of the mass, it again 
becomes liquid. Finally, evaporate the whole to 40 parts and pour 
into chilled moulds. nnin bow proceed exactly as in the 

r nie acid dissolyed in 5 
im solution, 

The official gly ge! inum Glycerinatum, U.S, P. 
is prepared by pouring suffici ze water over 100 Gm, 
gelatin to cover the same, and allowing to stand for | hour; the water 
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is poured off and eens allowed to drain for a few minutes and 
transferred to a tared dish, After the addition of 100 Gm. of 
lycerin the mixture is heated on a water-bath until the gelatin is 
issolved ; the solution, while hot, is strained and the heat continued 
until the product weighs 200 Gm. It is too firm for use by itself 
asa vehicle for suppositories, and hence the Pharmacopmia directs 
that the medicinal t shall be mixed with a little water and suffi- 
cient glycerin to make the weight of the mixture one-half that of the 
finished mass, after which it is thoroughly incorporated 
an equal weight of glycerinated gelatin previously melted on a 
Sane Hacnaakis cds that rectal mad 
e ‘ia recommen it rectal suppositories le 
with cacao butter should weigh about 2 Gm, (30 aay. Urethral 
bougies should be either 7 or 14 centimeters (2.8 or 5.6 inches) in 
length and weigh about 2 or 4 Gm, (30 or 60 grains) if made with 
glycerinated gelatin; if made with eneao butter, see should weigh 
about one-half as much, Vaginal suppositories should weigh about 


4 Gm, (60 grains) if made with cacao butter, or 10 Gm. (150 grains) 
if made with glycerinated gelatin. 

Since suppositories are, like ointments, simply mechanical admixt- 
ures of the medicinal constituents and a vehicle, the former must 
always be incorporated in the form of an im ble powder or 
in a state of solution, solid extracts being rub into a smooth 
paste with water. On account of the peculiar application of ay 


itories, it is important that no coarse or gritty icles shou 
irc be contained Bena ‘They are made either rey by hand, 
by casting in appropriate moulds, or by cold compression in suitable 
apparatus. 

Hand-made suppositories are, as a rule, not so exact and uniform 
in shape as those moulded, although some pharmacists have attained 
Eeaisderabla perfection and dexterity in following this convenient 
method. The usual plan is to effect an intimate mixture of the 
active ingredients and vehicle in a mortar, by forming them into a 
uniform mass, and transfer the mass to a graduated tile to be divided 
into the required number of equal parts, which are then properly 
shaped with the fingers, To prevent adhesion of the mass to the 
tile or fingers, it may be dusted with finely powdered starch or a 
mixture of starch and lycopodium, The method, of course, excludes 
the use of glycerin jelly, and, if the mass shows a disposition to 
crumble, the addition of a few drops of castor oil will overcome the 
difficulty, rendering the mass plastic. One of the best vehicles for 
making suppositories by hand, or by cold compression, is a mixture 
of cacao butter 5 parts, castor oil 1 part, and yellow wax 1 part, 
which fuses at about the same temperature as cacao-butter ; another 
mixture melting at body temperature ix composed of cacao butter 2 
parts, hydrous wool fat and white wax, of each 1 part. 

For casting suppositories in moulds it is necessary to have the 
miss in a fluid state, If carefully and skilfully followed, this 
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method yields the most perfectly shaped and finished suppositories 
that can be made ; but it requires ice to insure success, pre- 
senting more difficulties than any other method. If the fluid mass 
be poured into the moulds too warm, immediate separation of the 
insoluble ingredients occurs, which settle in the apex of the cone. 
Tf allowed to cool too fast, it will not flow properly, and fill the 
moulds imperfectly ; the proper condition of the mass is reached 
when the fluid is of a thin, syrupy consistence and a slight film 
begins to form on the surface. High heat should be avoided in pre- 
paring the mass, a low water-hath heat being alts suflicient for 
melting the cacao butter or glycerin jelly. Any solid extract to be 
added should be softened on a slab or pill-tile with a little water, 
mixed with about one-third of the melted vehicle, and transferred 
to the dish or capsule containing the remainder of the melted 
vehicle, which has been removed from the water-bath and 
allowed to cool somewhat. By stirring with a glass rod or 
narrow steel spatula the extract will become uniformly incor- 
porated, after which any solid ingredient, in impalpable powder, 
may be added and thoronghly mixed; the fluid mass is then 
immediately poured into well-chilled moulds, with constant stirring 
to prevent separation. It is important that no heat be applied to 
the melted mass after the addition of the medicinal constituents lest 
separation occur, particularly in the case of extracts, which cannot 
afterward be successfully overcome, If perchance the mixture 
solidifies before it is transferred to the moulds, it may again be 
liquefied by holding the dish or capsule over the steam arising from 
a hot water-bath and stirring assiduously. The moulds must be 
perfectly clean and dry, having been previously well chilled by 
peas them on ice; there will then be no occasion whatever for 

lusting them with Lycopodium or other substance. If the fluid mass 
is of the right consistence and the mould cold, it will immediately 
congeal and contract on being poured into the moulds, but sufficient 


Me: ‘Maris’ suppository sould. “ie 
i © suppository to harden throughout, 
may be experienced in removing them ; in winter 
twenty or thirty minutes will suffice, whereas forty minutes or 
longer may be necessary in summer, unless the mould, after having 
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been filled, be seep in an ice-chest. Various styles of moulds are 
in use among pharmacists, those known as divided moulds, opening 


Fro. 270. 


So 


Wire's euppository mould (open). 


either horizontally or vertically, being preferred on account of the 
convenience with which they can be taken apart and cleaned. Fi 
278, 279, 280, and 281 respresent four different styles of moulds, 


Fig. 280. 


See's supponitory mould. 


from all of which the suppositories ean be quickly removed by bear- 
ing slightly with the finger against the conical ends after the moulds 
have been opened, é 

The following medicated suppositories haye at times proved 
troublesome, probably for want of proper understanding of the con- 
ditions present, 


Blackman's suppository mould. 


Suppositories of trional or trional and codeine are oxten- 
sively used in some localities, especially in hospitals. Trional is 
soluble in hot cacao butter, but upon cooling the solution rapidly 
solidifies into an unmanageable mass. The best plan of incorporat- 
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ing the trional is to rub it up into an impalpable powder, mix it 
with castor oil into a smooth paste, 6 minims of oil for 20 grains of 
trional, and then add this to the melted cacao butter, previously 
cooled to about 43° C, (109.4° F); the mixture is well stirred and 
ured into moulds, If codeine is to be used together with trional, 
it may be dissolved directly in the melted fat; but as solution takes 
lace slowly, it is better to dissolve the alkaloid in a little alcohol 
and add the solution to the warm fat, when the aleohol will be dissi- 
pated ; the trional is added in the manner directed above. 
Suppositories of Hydrated Chloral.—If these are to be made 
with glycerin jelly, little or no difficulty is experienced, nor with 
cacao butter if the proportion of hydrated chloral is small (10 or 16 
cent.). Hydrated chloral will liquefy cacao butter if added in 
irge quantity, and yet with the aid of a little castor oil, 5 minims 
for 15 grains of powdered hydrated chloral, a paste is obtained whieh 
according to H. B. Dunning, when mixed with 15 grains of melted 
and cooled cacao butter, produces firm and satisfactory suppositories, 
containing 50 per cent. of the medicinal agent. Such suppositories 
should always be kept in a cool place daring warm weather. P, 
MacEwan Tecoinetanil in Art of Dispensing the following sey for 
suppositories containing 60 per cent, of hydrated chloral: Melt 60 


grains of white wax (shredded) in » wide-mouth vial on a water-bath, 
add 180 grains of powdered hydrated chloral, shake well, and add 
60 grains of cacao butter Prevee! melted. Continue to shake until 


creamy and pour into chilled moulds, 

Suppositories of Tannic Acid and Extract of Belladonna.— 
Tannie acid, powdered nutgall, and similar astringent substances 
are likely to cause trouble with extract of belladonna or other alka~ 
loidal drugs, and even without such extracts will cake if the cacao 
butter has a temperature above 54° C, (129.2° F.). The cold- 
compression method is to be preferred for all such combinations. If 
the suppositories are to be cast in moulds, the proper plan is to soften 
the extract with the smallest possible amount of water and mix it 
with about one-third of the melted cacao butter at a temperature 
between 38° and 43° ©. (100.4° and 109.4° F.), using another third 
of the melted fat for incorporation of the finely powdered astringent. 
Finally, add both mixtures to the remaining fat, mix well, and pour 
at once into well-chilled moulds, 

Suppositories of Iodoform.—Todoform should never be mixed 
with melted cacao butter while the latter is hot; and if balsam of 


containing 1 
into mould 

The nume fi attending the casting process have led 
many pharmae' this process in favor of cold eompres- 
i The cl advantages of the compression method are the 
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saving of time and the absence of all danger of overheating and of 

sah of extracts and other ingredients, 
while the suppositories are uniform in compo- 
sition and fave nothing to desire in appear- 
ance, although the finish is possibly not quite 
0 perfect as in carefully cast suppositories, 
‘The mass for com jon is prepared in a 
mortar, as for hand-made suppositories, and, 
when a aniform mixture has Re obtained, it 
is removed and cut up into small pieces, which 
are placed in a hopper or barrel of the com- 


r. 

‘The first successful compression mould for 
dispensing pur was that known as the 
‘Archibald mould (see Fig. 282), which is still 
used by many. The only objection to this 
mould is the tedious removal of the finished 
sappteltory ; the adhesion of the mass to the 
sides can be readily overcome, however, by 
swabbing the mould with a pledget of cotton 
dampened with glycerin between every two 
an Mie. three tus shown in Figs. 283, 

he three apparatus shown in Figs, 283, 
284, and 235 ae ini pesveniants on the Archi- ™° 437y mmuching? 
bald mould in so far that 3 rectal suppositories 
can be compressed at once, while the finished product is easily and 


1, closed. Fie. 283. 4, opened, 








quickly removed. They differ from each other only in the position 
of the compressor, two being perpendicular and the other horizon- 
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tal; all, however, require considerable effort to force the mass 
through the small openings in the top of the moulds into the moulds 
proper underneath, which is the only objection that can be urged 


Pee nr ea sree ee 

against them. It sometimes happens that the mould becomes 
“fixed” in the cylinder of the “ Perfection,” Freck, and other su 

sitory compressing machines, in which case it can easily 

loosened by means of the device shown in Vig. 285, and known as 

a mould starter. Each of the 4 compression 

Fira. 285. machines is provided with a set of 3 sup- 

pository moulds (2 rectal, 30 and 15 grains, 

and 1 yaginal) and 1 bougie mould. In 


Mould starter. 


urethral bougies a plate is pu 
through which mass can | to any desired length. 


which were illustrated and 
deseribed on p 
ket, the patents 
been sol: 
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Bougies, made with glycerin jelly, are cast in ial moulds, 
such as are shown in fice ORT and 288; the iat usually 
swabbed with a woollen rag carrying some liquid petroleum or olive 


Pia, 286, 


Whitall's suppository machine 


oil, to prevent adhesion of the material, When made with cacao- 
butter or soap and starch they can either be compressed or formed 


by hand. Nasal houees should be about 38 millimeters (1} inches) 


in length and 6 millimeters (} inch) in diameter, while ureth: 


Fre. 287, 


Mould for golatin Dougios, 


bougies are usually made 100 millimeters (4 inches) in length and 
from 3 to 4 millimeters (} bg inch) in diameter, The ends of 
both are somewhat pointed, as shown in Fig. 289. 

The Pharmacopmia recognizes one special kind of supposi- 
tories, viz., those of erin, and gives general directions for the 
preparation of all others, The official glycerin suppositories are 
composed of 93 pe . of glycerin and 7 per cent. of sodium 
stearate, and if all w is been ¢ i rh about 3.216 
Gm, (50 grains) ¢ y 
monohydrated sodium ca: J f water on a water-bath, 
adding first 30 lycerin and then 2 Gm, of stes 
finally heating carefully " 
and a clear liquid results, which is then poured into a mould arranged 

and allowed to congeal. Since each molecule of 
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stearic acid is capable of Sat one molecule of sodium stearate, 
as shown by the equation 2HC,,H.O, + Pa + H,O) = 2NaC,,- 
H,,0, + CO, + 21,0, 2 Gm. of the acid will form 2.155 4- Gm, of 
sodium stearate, which is sufficient to form a solid mass with 30 Gm. 


Fig, 288. 





‘Mitehel!'s urethral bougie mould. 


of glycerin, the water and carbon dioxide being dissipated. Owing 


to the very hygroscopic nature of glycerin, the STR ROR SIS must 


either be wrapped in tinfoil or dispensed in small straight vials 
without a lip; some manufacturers coat them by dipping them into 


Fin, 289, 


Suppository shells, mnde of eacuo-utter. 
melted paraffin, which hem against the air, but has the 
disadvantage of possi i b noved by the patient before 
insertion, in whic! y would fail to act, as the 


heat. of the body is not su! it paraffin. 
Suppository shells made of gelatin or butter of cacao haye been 
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introduced for the convenience of the dispenser, but are not used to 
any extent. The medicinal ingredient is intended to become mixed 
with the material of the shells as the latter melts, but, as this is 
nneertain, they should never be used in case of potent remedies or 
if the direct application of the active agent is likely to cause irrita~ 
tion; for the introduction of boric acid, iodoform, or aristol they 


00 90 


Gelatin suppository shells 


are, however, suitable. In the case of butter of cacao shells (see 
Fig. 289) they sraipestanly filled with a mixture of the active 
ingredient and grated butter of cacao, and the top sealed either with 


awarm spatula or a little stiff mucilage of acacia. The gelatin 
shells (see Fig. 290) may be conveniently sealed by moistening the 
margin of the lower half with a little water before slipping the 
upper part over the same. The best method of dispensing supposi- 
tories iit the 


is undoubtedly in partitioned paper boxes (see Fig. 29 


Suppository box. 


sides and bottom of which should be lined with tinfoil or paraffin 
paper, the patient always being directed to keep the box in» cool 
place ; in the absence of partitioned boxes, an oblong powder-box 
may be used, the suppositories being placed between two pieces of 
sheet-wadding. 





CHAPTER XXXVI. 
THE PRESCRIPTION. 


Axrnovert the many and varied operations of the dispensing: 
counter have been treated in the preceding chapters, a short discus 
sion of the prescription itself seems desirable for the purpose of 
rendering the general information more complete. 

‘The word preseription (Latin praxeriptio, from pre, before, and 
seribere, to write) is defined as meaning a written order or direction 
to the pharmacist or druggist for compounding and dispensing a 
medicine. A prescription consists of several parts, namely, the 
superscription, the inscription, the subscription, and the si rey 
to which is almost always added the name or initial of the physician 
ordering the medicine, and frequently also the name of the patient, 
The following preseription written out in full may serve a3 a type 
to illustrate the various parts : 


‘Superseription’ Reei 
Soe aan Bismuth ‘Subnitratl 3 
(Inseription) { ‘Tinctare Opii Camphorate, 31); 


Mistune Crete, qs ad 3. 
(Subs nption) Misoe. 
(Signature) Signa: A teaspoonful every 2 hours. 
G. W. Soarn, af, D. 
For Mrs. Jenkins’ infant. 


The first three parts of « prescription are written, with rare 
exception, in the Latin language, because it is the language of science 
and not subject to change like modern languages. Free use is made 
of abbreviations, which are readily understood by pharmacists the 
world over. ‘The superscription consists of a single character, R, 
the initial letter of the Latin word recipe, meaning take thou; in 

In 


prescription, 

the ingredients of the 

i are written in abbre- 

rm, q a indicated by symbols, 
3, an an nur the case of metrie pre- 
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ae 
by ic numerals, properly divided by the deci 
ently followed by the signs Gm. or Ce.; in continen! 

« signs Gm, and Ce, are rarel enero because Gm, is 
understood, all substances, liquid us well as solid, being dispensed 
hy weight. The inscription may be conveniently subdivided inte 
several parts asseiing to the importance of the several ingredients: 
thus, the basis or chief active agent; the adjuvant or agent second in 
importance, and intended to aid the basis; the corrective, intended 
to modify the action of the preceding agents; lastly, the vehicle or 
diluent, intended to provide a convenient and acceptable form of 
administration. Tt must not be supposed, however, that e 
inscription consists of four subdivisions, for sometimes only the basis 
and vehicle, or even the basis alone, may be prescribed. 

‘The subscription is intended to give directions to the compounder 
as to the manner in which the atiile is to be dispensed, whether 
in divided doses or.as.a whole. These directions are more or less 
incomplete, consisting sometimes of a single letter, as M. for misce, 
F. for fiat; or S, for solee, or a combination of abbreviations, as Ft. 
mist, for fiat mistura, Ft. pute. for fiat pulvia, Pt, aol. for te solutio, 
ete, Frequently the subscription is so incomplete as to be without 


meaning unless the missing portion is mentally supplied, as, for 
instance, Mt, chart. x, so often written when the peter desires 
the medicine to be divided into 10 powders ; literally 


translated, this 
subscription would read, 0 papers may be made ( fiant charter decem). 
‘The missing portion to be supplied may be p. et div. in, and if added 
to the above abbreviation causes the same to read, flat pulvis et divide 
in chartas x, or let a powder be made and divide into 10 papers, 
Tn order to be able to read physicians’ prescriptions intelligently and 
to write the abbreviated names and terms out in full when desired, 
it is necessary to be familiar with the numerous Latin titles of medi- 
cines and the many words used in the subscription. For con- 
venience of study and reference, a table of abbreviations likely to 
occur in prescriptions is given on page 457. 

‘The signature, or directions ax to how the medicine is to be taken, 
is always written in English in this country, while in Great Britain 
the Latin language is still occasionally used, Tt is important that 
the signature be written in a clear, legible hand, so that neither dis- 
penser nor patient be left in doubt as to the dose intended, and it ix 
very unfortunate that some physicians will persist in giving verbal 
direetions to their patients and marking their preseriptions simply 
uae as directed, which may lead to much confusion. 

‘The following prescriptions are given for the purpose of acquaint- 
ing the student with the use of various abbreviations common in 
prescription-writing, and which, by a careful comparison of the 
abbreviated and unabbreviated forms and subsequent reference to 
the translation, will enable him to become familiar with this part of 
the work of the dispensing-counter. 

2 
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453 

It will be observed in the above prescriptions that in every — 
instance the inj nts are written in the genitive (possessive) case, 
and the quantities, whether by weight or measure, in the accusative 
(objective) case. This arrangement will be better understood after 
the analysis of the following prescription has been carefully studied’ 


R—Potasii Citratis. . . . 
riti Athorix Nitros 


Syrupi Acidi Citriet . 
Aqua Menthe Viridis 


Fr. wo. (fiat solutio). 


As explained on page 451, the letter R stands for the word 
Recipe, the imperative mood of the transitive verb Revipio, recipere, 
recepi, third conjugation, meaning to receive or to take ; 
hence the im ‘ive Recipe means “ take thou,” and the object of 
the verb, in this ease the quantity of ingredient ordered, must be 
in the accusutive (objective) case, according to the rule, that a transi- 
tive verb in the active voice governs a noun in the objective case. 
The word recipe although indicated but once, at the of the 
prescription, must be cities as governing the quantity of every 
ingredient. prescribed. 

Potassii (ot pelea) is the genitive singular of potassium, a 
neuter noun of the second declension, and is governed by citratis, 
according to the rule that a noun limiting the signification of another 
noun governs the same in the genitive ( jive) case, 

Citratis (of eee} is the genitive singular of cifras, a feminine 
noun of the third declension, and is governed by drachmas, accord~ 
ing to the rule that a noun denoting quantity, quality, or property 
governs another noun, to which it is so related, in the genitive case, 

Drachmas (drachms) is the accusative plural of drachma, a 
feminine noun of the first declension, and is the object of the verb 
recipe. 

vers Ha is the accusative plural feminine of the numeral 
adjective duo, due, duo, and qualities drackmas, with which it must 
in case, number, and gender, 

Spiriti (of spirit) is the genitive singular of spiritus, a masculine 
noun of the second declension, and is governed by drachmas, nceord- 
ing to the rule stated under citratis. 

AMtheris (of ether) is the genitive singular of ether, a mascu- 
line noun of the third declension, and is governed by gpiriti, accord- 
ing to the rule given under potassii. 

Nitrosi (of nitrous) is the genitive singular masculine of the 


* Students desirous of gaining further information on this subject arp referred to 
the following books; Robinon's Latin Grammar of Pharmary and Medicine; The 
Latin Grammar of Pharmacy, by Joseph Ince (England), und Elemente of Latin for 
Shudents of Phormacy and Medizine, by Crothers and Bice. 
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_ adjective nitrosus, nitrosa, nitroswm, and qualifies wtheris, according 
to the rule given under duas, 

Vini (0 sone is the genitive singular of vinwm, a neuter noun 
of the second declension, and is governed by drachmaa, according to 
the rule given under citratis, 

Colchici (of colchicum) is the genitive singular of colehicewm, a 
neuter noun of the second declension, and is governed by radicia, 
according to the rule given under potassii, 

Radicia (of pot} is the genitive singular of radiz, a feminine 
noun of the third declension, and is governed by vini, according to 
the rule given under ii. 

Ana (of each) is a Greek preposition governing the accusative 
ease, and as such has a distributive effect. Although the abbre- 
viated form 44 is extensively employed, it would seem more correct 
to use instead the Latin adjective singulorum to indicate “of each,” 
usually abbreviated sing., and this is done by some physicians, par- 
ticularly in Germany. The abbreviation d@ or sing. may be used 
in connection with any number of ingredients and 1s usually 
written opposite the last one of the series to which it is intended to 


2 ae (drachms) as above. 

Duas (two) as above. 

Syrupi (of syrup) is the genitive singular of syrupus, a maseu- 
line noun of the second declension, and is governed by unciam, 
according to the rule given under eifratia, 

Acidi (of acid) is the genitive singular of acidum, a neuter noun 
of the second declension, and is governed by syrupi, according to 
the rule given under potassii. 

Citriei (of citric) is the genitive singular neuter of the adjective 
citricus, citriea, citricum, and qualifies acidi, according to the rule 
given under duas. 

Uneiam (ounce) is the accusative moans of wicia, a feminine 
noun of the first declension, and is the object of the verb recipe. 

Unam (one) is the accusative singular feminine of the numeral 
adjective unus, una, unum, and qualities unciam, according to the 
rule given under duas. 

Aquee (of water) is the genitive singular of agua, a feminine 
noun of the first declension, and is governed by fantum, understood 
(see ‘en under citratis, 

‘Men wular of mentha, & feminine 

by aque, according to 


r feminine of the 
enther, according to 


an adverb of quantity 
parse it as a relative 
)as its redditive. In 
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either case the ve fantum is understood and aque, 
according to the rule that adjectives in ee neuter without a 
substantive, are eae as nouns and Baer » gent tive ease. 
Tantum is never aanaNat jointly with quantum in preseri but the 
former is always understood, and Agee translation, wh her both words 
are used or only the latter, is invariably “so much as.” 
(may suffice or may be sufficient), is the third person 
ar, mihieosttny mood, present tense, of the intransitive verb 
sugfeci, Des bio fectum, third conjugation, meaning to suf~ 
fice or to sufficient, is governed by quantum as its sul 
Ad (to) is a Hepes governing the accusative uncias. 
Uneias (ounces) is the accusative plural of uncia, a feminine noun 
of the first declension, and is governed by the preposition ad, 
Sot eal (four) is an indeclinable numeral adjective and qualifies 


cama tas be made or let there be made) is the third person 
singular, subjunctive mood, present tense, of “ie irregular verb 
fe, fart, factus, meaning to be made or done, and has solutio for its 


biel (solution) is the nominative singular of solutio, a feminine 
noun of the third declension, and is the subject of the verb fiat. 


Last or Anmkevtarions AND TERMS CHED IN Prescrirrion®. 
| ‘Torm or Phrase. Meaning: 


A 
Ade or nddatar ato ortos ba wtdals 
Ad libituny At pleasure. 

‘Acqua, l@ rae) 

Agta i Shake or let it be shaken. 
‘Athos, White 


Aqua 
Agta bubllene 
Aqua ferrida 
aun Srapedeal 4 Yellow wash 

aia Phagedentos fan | Yellow wash. 
a . ‘Aqua phagedenies nigra | Black wash. 
Ai I. Ai alba Come 

Tg Argi 5 
Bacill Bacillam Bougis. 
Balnoum arene Sand-bath. 

ff Saltwater-bath, 


Bis in die 
Brevis, is, @ 
Bulliat or bolliant Let it (or them) boil. 
Grernlems, a, ti Blue, 

Calofactim, a, um Warmed, 

Capiat May he taken. 
Capsule Capsule. 
Capsule amrlacere Cachets 

| Capsntoe gelatinosse Gelatin capsules, 
| Calan Lint, e 
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tas, o, um 
wr, or dentar 


Da or dentur tales doses 
Detur or dentur 
Decoctum 


Digere or as 


od 
He, dividatur or 
ae fas, a, 44h 








Compound. 

Give, it (or they) may be 
given. 

Give or let there be given 
such doses, 

Let there be given. 

Decoction. 

From day to day. 


very Pays 
| Digest or it may digested. 
‘there be 


Let there 
epee. itmay be divided. 


_ To be divided, 

















Abbreviation. 


Gite. or Gutt. 
Gr. 
Guttat. 





Lig. 
Mac. or Macer. 
Levit. 

Levit. clans. 





P. or Part. eq. 
Be, p. eib. or post cib, 
Porn, 


P. or post prand, 
r Puy. 





Par. 


Parv. 
Pil. or Pilul. 
Puls, grosa. 
Puly. subt. 
QhorQp. 


Qs 
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‘Term or Phrase. 


Guttatim 

Haustus 

Hora somnis 
Infuunde or infusum 


Lege artis 


Linimentum 

Liquor 

Macera 

Leviter 

Leviter clausus, a, um 
Luteus, a, um 





Mitte or mittantur tales 


Niger, nigra, nigrum 
enero 
Non-repetatur 
Octari 
Obduce or obducatur 
Obductus, a, um 
Gleam 
leosus, a, um 
Ola a 
Omni hora 
Omni mane 
Omni nocte 
Optimus, a, um 
Pare or partes 
Partes equales 
Post cibum 
Pro re nata 
Post prandium 
Pulvis or pulveres 
Para, paretur, or paratus 


Parvus, a, um 


| Pilula or pilule 


Pulvis gronsus 

Pulvis wubtilissimus 

Quantum libet or Quantum 
placet 

Quantum satis, Quantum 
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Gargle. 

Gramme or grammes. 

Drop or drops. 

Grain or grains. 

By drope. 

Draught. 

At bed-time. 

Infuse or infusion. 

‘According to (by the law 
of) art. 

Liniment. 

Liquor or solution. 

Macerate. 

Lightly. 

Lightly or loosely closed. 

Golden yellow. 


Mase. 
Mix or let them be mixed. 
Mix well. 

Mix cautiously. 


Mixture. 

Moderate (sized). 

| Crumb of bread. 

j Send or let there be sent. 

Send or let there be sent 
such, 

Black. 

By or in number. 

It is not to be repeated. 

Pint. 

Cover or let it be covered. 

Covered, coated. 


Oil. 
Oily, made of oil. 
Jar. 

Every hour. 


Every morning. 
Every night. 
Best. 


occasion arises; 

needed ; occasionally. 

After dinner. 

Powder or powders. 

Prepare, let it be prepared, 
or prepared, 

Small. 

Pill or pills. 

| Coarse powder. 

Very smooth powder. 
| As much as you please, 





| 
A sufficient quantity. 


suffclt, or Quantum suf- 


ficiat 


corey 


i 
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|Spissus, a, um ; 
Suppositorium or supposi- 
toria 


Sume or sumatur 


ri 





According to law. 
Dissolve or let it be diye 
solved. 


|Seed, 
Mark (Inbel) or lot ite 


‘ed (labeled). 


Suppository or supposito- 
ries, 
‘Take or let there be taken. 





The figures from 
are freshly ae 
le. 


wavy steel wire, 
comparatively, 
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prescriptions intact. Some pharmacists prefer to put the i 
tions up carefully in bundles of one hundred or more, between thin 
boards, and storing them in boxes in drawers of a cabinet, appro~ 
priately marked. Lastly, a few still follow the plan, at one time 
inueh in vogue, of copying the prescriptions into a book kept for 
that purpose ; this plan, while no doubt convenient for reference, is 
open to the serious objection of possible errors made in copying, and 
must therefore be carried out with great care. 

The ownership of the prescription is still an unsettled question. 
While some claim that the prescription is simply an order on the 
pharmacist from the physician, and that therefore the former is the 
proper custodian of the same, there are others who insist that the 


Fi. 292. Fig. 20%, 








Bates’ nutomatic numbering machine. 





Whitall’s preseription hook, 


ription is but the written advice of the physician to his patient, 
Br which the latter has paid, and to the sole ownership of which he 
has full legal right, a8 much so a8 a client has to the written opinion 
of his lawyer whom he bas consulted and paid. The latter view 
prevails in Germany, where prescriptions are never retained by the 
pharmacist, but invariably handed back to the customer with the 
medicine, except in cases w! the medicine is not paid for at the 
time of delivery, the prescription being held until payment is made 
and then returned. 2 a 28 the original prescription is retained 
by the pharmacist in this country, who, however, rarely refuses to 
give a copy to the customer if the same is asked for; this plan seems 
most desirable, ag it leaves in the hands of the pharmacist the only 
legal evidence of what the physician has actually prescribed, in case 
a dispute should arise as to the correct dispensing of the medicine, 
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‘The indiscriminate repetition of medicine, especially if the latter 
be of a potent or dangerous character, is to be strongly condemned. 
Serious results have been known to follow the unwarranted repeated 
dispensing of medicines containing cocaine hydrochloride, morphine 
sulphate, and similar dangerous preparations. Some i 
severely criticise the repetition of any prescription without special 
order, but forget that the pharmacist may have no know] of the 
physician's wishes in this respect, since a verbal order to have the 
medicine refilled is frequently given to the patient by the physician. 
The words “ Not to be pee il placed at the head of the preseri 
tion would prove an easy and effectual means of preventing Epa 
tion without the phyaidian's order, for every respects pharmacist 
would promptly and cheerfully comply with such a request. In the 
absence of instructions from the physician, the request for a copy of 
a prescription by the customer, or for repetition of any ordinary 
medicine, cannot well be refused, but judgment is pean in order 
that the original prescription be not abused and made to do service 


for a number of outside persons who have no claim upon it, whereby 
the bpbyaias would be made to suffer financially, 

n order to pa against confusion and mistakes in the com- 
pounding and deli 


very of medicines, a check system is in use in 
many stores, and is to be highly com- 
Kia. 204. mended. “the best of these is probabl 
~——|_ the following: When a prescription 1s 
CHECK handed in by a customer, it is at once 
numbered by the person receiving it and 
ror at the same time two checks, made of 
pete ne of the size and mets 
shown in Fig. 294, are stam) with 
PRESCRIPTION the same uate by means of Ne auto- 
matic numbering machine mentioned 
above. One of the checks is handed to 
the customer and the other accompanies 
the prescription to the dispensin; 
counter, to be afterward attached to the 
bottle, box, or jar of medicine when 
completed. On this second cheek are 
also marked the price of the medicine, 
whether paid or not, and such other in- 
SSS = formation as may appear desirable. 
GRAHAME & MOORE For further detailed information re- 
Pharmacists garding the nomerous and often per- 
BALTIMORE plexing operations of the dispensing- 
— __________| counter, the reader is refe to two 
excellent books, containing much valu- 
able information, namely, The Art of Compounding, by Prof. W. L. 
Scoville, of Boston, and The Art of Dispensing, by P. MacEwan, 
Eaq., of London, England (6th edit.). 











PART ITI. 
PHARMACEUTICAL CHEMISTRY. 


ALTHOUGH the term pharmaceutical chemistry is objected to by 
many who rightfully claim that there can be but one kind of chem- 
istry, the laws and principles of which must be the same whether 
applied to pharmacy, medicine, physiology, or agriculture, it will, 
nevertheless, be retained in this book as a convenient heading under 
which to group the many details of composition, preparation, and 
examination of that vast number of chemical compounds in almost 
daily use by pharmacists, and the majority of which are officially 
recognized in the U. S. Pharmacopeia. ‘The classification of chem- 
ical compounds with regard to constitution, ete., will, in the main, 
not be based upon the views at present accepted by chemists, con- 
cerning which the student of pharmacy receives ample instruction 
in his chemical lectures, and of which he can find full explanation 
in the many excellent chemical text-books of to-day ; but a some- 
what unsystematic arrangement will be followed, having in view 
more particularly the study of official and other chemicals from a 
pharmaceutical standpoint irrespective of their chemical relation- 
ship. After an experience of many years this plan, being still found 
the most desirable for pharmacists, is adhered to in pharmaceutical 
schools. 

Chemical compounds may be conveniently divided into those 
usually designated as inorganic substances and those formerly known 
as organic compounds, but to which now the name carbon com- 
pounds is more appropriately applied. 





INORGANIC SUBSTANCES. 


Of the 15 elements which are known as non-metallic bodies, all 
but 6 are of pharmaceutical interest, either because they are employed 
extensively by physicians in their elementary state or because they 
form certain important compounds with each other which are offi- 
cially recognized in the Pharmacopeeia ; such compounds only will 
be considered here, and these are furnished by the following ele- 
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ments: hydrogen, o: ‘n, chlorine, bromine, iodine, sulphur, phos 
8, con Sad bere A very valuable class scat 
ed by these elements are the inorganic acids, which will be 
treated in a separate chapter. 

Combinations of non-metallic elements with the metals are very 
properly classified as compounds of the latter, and will be considered 
in connection with the salts and numerous other aoe of 
the metals, officially recognized, The compounds of metals may be 
conveniently considered according to a system which groups those 
metals together the oxides of which possess certain w 
properties in common; thus, metals of the alkalies, of the alkaline 
earths, of the earths and heavy metals, 

Since very few metallic salts are peas by pharmacists, such 
compounds will be treated chiefly with a view of enabling the stu- 


dent to understand fully the official requirements as Is identity 
and quality, detailed consideration being piven mainly to those 
compounds for the preparation of which the Pharmacopoeia 
official working formulas, 


gives 





CHAPTER XXXVII. 
HYDROGEN AND OXYGEN. 


Nerruer hydrogen nor oxygen is of pharmaceutical value in its 
uncombined gaseous state, but they unite to form two very impor- 
“ita aaipee id of hydi id i 

¢ most important compoun iydrogen and oxygen is water, 
which may par laskel upon chemically as hy: pines 
H,O. The Pharmacopeia recognizes both natural and distilled 
water, and while in some localities natural water may be obtained 
remarkably free from impurities, the use of distilled water is to be 
preferred at the dispensing-counter and for the preparation of aro- 
matic waters and many chemical solutions. While the official limit 
fur the presence of inorganic impurities, as shown by the residue 
upon evaporation of the water, is fixed at sly per cent. (0.5 Gm. in 
100 Ce,) for natural water, it has been reduced to os cent. 
(0.075 Gm. in 1000 Ce.) for distilled water, Moreover, the Pharma- 


peed requires that natural water mixed with 10 per cent. of its 
volui 


me of diluted sulphuric and 0.4 per cent. of fy potassium per- 
manganate solution shall not become completely decolorized by boil- 
ing it for LO minutes, showing the limit oF organic and other oxidiz- 
able substances ; in the ease of distilled water the complete absence 
of such oxidizable matter is demanded, and while only one-fourth ax 
much potassium permanganate solution is to be added, the mixture, 
after having been boiled for 10 minutes, should not wholly lose its 
pink color if set aside in a dark place, covered, for 10 hours. 

Hydrogen dioxide, H,O,, first obtained in 1818 by Thenard, 
contains 94 per cent. of oxygen, and is the richest oxygen com- 
pound known. It is officially ized, in the form of a 3 

r fete aqueous solution, under the name Aqua Hydrogenii 
ioxidi. 

The compound H,O, may be obtained from any metallic dioxide 
which yields a portion of its oxygen to water upon treatment with 
an maEb For technical purposes, sodium dioxide is extensively 
employed, but this method is not suitable for medicinal purposes, as 
the resulting solution cannot be freed from the accompanying sodium 
sulphate or chloride, ‘The Pharmacopceia no longer gives directions 
for making solution of hydrogen dioxide. That intended for medi- 
cinal use is usually made from barium dioxide, which upon satnra- 
tion with an acid readily gives up one-half of its oxygen to water 
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to form hydrogen dioxide, as shown by the following equation ; 
6Ba0, + OHO + 4H,PO, = 6H,O, + 2Ba,(PO,), + 6H,O. 

An im) nt in the manufacture is the thorough hydration 
of the barium dioxide, in order to insure rapid and complete sata- 
ration subsequently with the acid; experience has shown that cold 
favors hydration of the finely powdered barium dioxide, which 
is known to be completed when the water separates but slightly 
from the resulting magma. Phosphoric acid has been found to 
produce a larger yield of H,O, than sulphuric or carbonic acid, 
and is even preferable to hydrochloric acid, owing to the difficulty of 
removing the free acid after decomposition of the barium chloride 
formed. Hydrofluoric acid has also been successfully employed for 
the liberation of hydrogen dioxide, but its corrosive nature presents 
great obstacles to its use, although the resulting barium fluoride is 
even more insoluble than the phosphate. The hydrated barium 
dioxide must be fully decomposed and saturated with acid to exact 
neutrality ; about 96 Ce. of phosphoric acid diluted with 320 Ce. of 
distilled water will be required for 300 Gm. of barium dioxide 
hydrated by addition to 500 Ce. of cold distilled water. A portion 
(about 50 Ce.) of the diluted acid is set aside as a reserve, and used 
in small quantities after all the barium dioxide mixture has been 
added to the remainder of the acid, until a perfectly neutral reaction 
is obtained. Vigorous agitation and refrigeration of the acid and 
barium mixture are necessary to insure vield of H,O, After 
filtration of the mixture, an addition of small quantities of diluted 
sulphuric acid is made to the filtrate for the pu of freeing it 
entirely from barium, a small portion of which will have entered into 
solution as acid barium phosphate; the newly formed precipitate of 
barium sulphate may be removed by filtration after addition of a 
little starch. The finished product contains a small amount of phos- 
phorie acid, liberated from the acid phosphate, and a trace of sul- 
phuric acid. 

Solution of hydrogen dioxide readily undergoes spontaneous 
decomposition, particularly if exposed to heat and sunlight; it 
should, therefore, be preserved in a cool, dark place, or in amber- 
colored bottles which have been not too tightly stoppered, to avoid 
explosion in ease of defective bottles and increased pressure ca 
by accumulation of gas, . As a preservative, boroglycerin has been 
suggested; and when used in the proportion of 1 part in 100 of the 
solution, has been found serviceable in retarding decomposition. 
Moderate heat is far less inj han daylight; and Dr. Squibb 
found that if a temperature of 40° ¥°.) be not exceeded, a 
50-volume solution can U y concentration on a 
water-bath without appr xide; above this tempera- 
ture, however, decompo: pases, 

The Pharmacopoeia requ tion of hydrogen dioxide 
shall contain 3 per cent. by weight of the pure dioxide, which cor 
responds to abont 10 volumes of available oxygen. ‘The assay is 
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made with jum perman, ae in the presence of sulphuric 
acid, cdots the Teation 5H,0, + shtso, + OK MNO, 
K,SO, +- 2Mn8O, + 8H,0 4-650, Only one-half of the 
indicated in the equation is derived from the hydrogen dioxide, the 
other half being furnished by the potassium nganate, which 
fact must be considered if the gas is collected and measured in a 
eos over mercury. The term available oxygen refers, there- 
‘ore, fo the volume of nascent oxygen obtained directly from the 
dioxide, and not to the total volume liberated in the reaction, From 
the above equation it is seen that 2 molecules (313.96 parts) of potas- 
sium permanganate correspond to 5 molecules (168.8 parts) of 
hydrogen dioxide ; hence each Ce, of a yy solution of the former con- ¥ 
taining 0.0031396 Gm. of KMnO, must be equivalent to 0.001688 
Gm. of H,O,, or 0.000794 Gm. of oxygen available therefrom, 

Thus the volume strength of any solution of hydrogen dioxide 
can be conveniently calculated simultaneously with the percents; 
strength, without the necessity of collecting and measuring the 
actual gas volume, by reckoning the weight of 1 Ce. of oxygen at 
0° ©, and 760 Mm. atmospheric pressure as equivalent to 0.001423 
Gm. (actually 0.00142293 +); then, dividing the weight of ox 

uivalent to 1 Ce. of yy KMnO, solution, 0.000794 Gm. (as shown 
above), by 0.001423, we obtain 0.56 Ce. (actually 0.55794) as the 
volume of oxygen nted by each Ce,, and multiplying the 
number of Ce. py KMnO, solution deeolorized by 1 Co, of HO, 
solution by 0.56, the volumes of available oxygen are indicated by 
the product. If 10 Ce. of solution of hydrogen dioxide be diluted 
with sufficient water to 100 Ce., and of this liquid 16.9 (strictly 
speaking, 16.88) Cc., representing 1.69 {! 688) Ce, of the original 
lotions he ie for the assay as eee ly direeted, ee Ce. 01 is 
tenth-normal potassium permanganate solution consumed correspon 
to 0.1 per cent. of absolute 10, ; the number of Ce. of potassium 

manganate solution decolorized in the official assay, if multiplied 
.1, will therefore express the percentage of hydrogen dioxide 
present in the sumple. 

‘The reaction with potassium chromate and ether mentioned in the 
Pharmacopoeia depends upon the formation of a new compound 
which forms a blue solution with ether ; it is characteristic of hydro- 
gen dioxide, By some the compound formed is considered to be 
perchromie anhydride (Cr,O,), a substance analogous to Permanent 
anhydride (Mn,O,), while others assume that it may possibly be a 
compound of CrO, and H,O,. 





CHAPTER XXXVIII. 
CHLORINE, BROMINE, AND IODINE, 


Chlorine in its elementary state is used by physici 
form of an aqueous solution, which in the present aoupamist 
recognized under the name Liquor Chlori Compositus (Compound 
Solution of acute) and for preparation of which an official 
formula is given. It is defined to be a solution containing, 
freshly prepared, about Ou+ cent. of chlorine, with some oxides 
of aulonue and potassium chloride. Although the Pharmacopmia 
includes the name ellorine water among the official English titles 
of this preparation, the latter by no means corresponds to the chlorine 
water of foreign and former United States Pharmacopeias, and 
should not be used when chlorine water is intended as a chemical 
reagent, 

Jompound solution of chlorine is intended for internal adminis- 
tration of chlorine, and the official formula makes the e: 
neous preparation of the solution an easy task. When moderately 


dilute, hydrochloric acid is allowed to act upon potassiam chi 
> po! eee 
lo 


as directed in the official process ; a greenish-yel is form 
which has been called euchlorine, and is a mixture of chlorine am 
chlorine dioxide, The reaction occurring may be shown by the fol- 
lowing equation: 2KCIO, + 4HCl = 2KCl + 2H,0 + 2CI0, + Cl,. 
Care is necessary in adding the distilled water in divided i 

to gnard against the loss of chlorine gas when inserting the stopper 
prior to agitating the flask. The finished solution is a liquid of 
almost golden-yellow color anda strong chlorine odor. Tt retains 
its color for some time, and should be preserved in small well-filled 
bottles, well-stoppered and paraflined, and kept in a dark place. 

If pure chlorine water is wanted for use in chemical operations 
or otherwise, it may be prepared by heating pure hydrochloric acid, 
moderatel; uted with water, in a flask with au excess of man- 
gunese dioxide in lumps of about the size of filberts, the evolved 
being passed through a small quantity of water contained in a wash 
bottle and then into a larger volume of distilled water kept ata 
temperature not above 10° C. until a saturated solution is 
obtained. The of iz the gas is to remove 
any hydrochloric ai : ve escaped along with the 
chlorine. Such ch ites rapidly when exposed to 
air and light, but c a considerable time if 
in small bot - htly stoppered and paraffined, in 
a cool, dark place. 

466 





CHLORINE, BROMINE, AND IODINE, . 167 

When preparing chlorine-water, sulphurous acid, and similar 
jee may happen that, owing to cessation or interruption of 
the gas-flow, a partial vacuum is produced in the generating flask, 


and, a8 a consequence, liquid from the wash-bottle is drawn over 
into the flask, and, coming in contact with the heated glass, will 
cause a fracture. This may be avoided either by using a safety- 
tube or by disconnecting the flask from the wash-bottle as soon as 
gas-bubbles cease to pass over. 


Bromine is omployed in its free state as an antiseptic and disin= 
fectant, and is oceasionully used internally as an alterative. It ix 
a heavy, dark brownish-red liquid, which even at ordinary tempera= 
tures evolves a highly irritating vapor; hence considerable care is 
necessary in handling bromine, A vial of bromine should be well 
cooled before opening, especially in warm weather, to avoid acci- 
dents ; and if large quantities are to be used, as in the manufacture 
of syrup of acta rake and similar preparations, it is best to 

the vial under ice-water. Contact of bromine or its vapor 
with metallic surfaces must be carefully avoided. 

The manufacture of bromine has rapidly inereased during the 
last thirty-five years, and immense quantities of it are now pi 
in this country. Tt occurs in nature, in aqueous solution, combined 
with sodium, magnesium, and calcium, and is present in sea-water 
to the extent of about of 1 per cent. The commercial sources 
of bromine are the mother-liquors left after the crystallization of 
sodium chloride at the sult wells of Ohio, Pennsylvania, West Vir- 
ginia, and Michigan, in this country, and near Stassfurt, in Ger- ~ 
many. Since the bromides are far more soluble than the chlorides, 
the former remain in solution in the mother-liquors, to which the 
name bittern is given in this country. The bittern is concentrated 
until a density of about 1.45 is reached, which facilitates the further 
removal of chlorides and sulphates, then transferred to stoneware 
stills, where a mixture of sulphuric acid and manganese dioxide is 
added, which, with the aid of heat, liberates the bromine according 
to the following reaction: MgBr, 4+ MnO, + 2H,SO, = Br, + 
MgSO, ++ MnSO, + 2H,0. ‘The bromine vapor is condensed in 
well-cooled receivers and freed from water by distillation over cal- 
cium chloride, 

Bromine is soluble in 28 parts of water at 25° C, (77° F.), but. 
its solubility is materially increased by the presence of potassium 
bromide. The Pharmacopeia directs bromine water, for use as a 
test-solution, to be made by dissolving 1 Ce. of bromine in sufficient 
water to make 100 Ce. of solution. It changes readily, but is more 
permanent than chlorine water, and should be kept in a dark place. 

It is difficult to obtain bromine entirely free from chlorine, the 
plan usually followed being distillation with a bromide, whereby the 
corresponding chloride is formed and bromine set free. The Phare 
macopeia demands that bromine shall contain not more than 3 per 
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cent, of impurities, but no method is given for ascertainin; i 
centage of actual purity. The chief tmmpuity » a8 wate 0 
chlorine, and the equation Ba + Cl, = BaCl, shows that 2; 

70.36 Gm. of chlorine are capable of forming 1 molecule or 
Gm. of anhydrous barium chloride ; hence 1 Gm, of chlorine will 
2.938 4+ Gm. of the salt, or 0.01 Gm. will form 0,0294 
0.02938 4-) Gm. Advani may be taken of this fact in 
mining the exact amount of chlorine in any sample of bromine 
the following method: Mix 1 Gm. of bromine with 10 Ce. of d 
tilled water, adding sufficient ammonia water to produce a | 
solution, then digest with barium carbonate, filter, evaj 

filtrate to dryness, and gently ignite the saline residue. th 
should be soluble in absolute alcohol, and every 0.0294 Gm. o 
insoluble residue will indicate 1 per cent. of chlorine, i 
eae being insoluble, while the bromide is soluble in 


Bromoform and other organic impurities may be present 
derived in part at least ee the tating and pare of the 
their absence is indicated by adding bromine to an excess of 
sium hydroxide solution, when a permanently clear solution 
result without the separation of oily drops. Todine is rarely p 
but, if s0, will be liberated by ferric chloride, if the latter be 
to a solution of bromine previously shaken with reduced iron 
nearly colorless, and may be detected with the aid of starch ; 
reaction is as follows: Fel, + 2FeCl, = 3FeCl, +1. 

Bromine has been found an efficient antidote to the poison of he 
rattlesnake, and the following formula for Bibron’s Antidote is taken 
from Parrish’s Pharmacy, published in 1884; Dissolve 5 drach 
(300 grains) of bromine in 6 fluidounces of diluted alcohol and 4 

ins of potassium iodide and 2 grains of mercuric chloride in 1 

luidounces of diluted alco! ix the two solutions. Dose: 
drops in a tablespoonful of brandy, to be repeated as required. 


Todine is more extens 
any other element, both 
derived sol dl 


as kelp, in N 
iodine in the 
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America from the mother-liquors of the so-called Chili saltpetre, 
sodium nitrate, which contains iodine in the form of sodium iodate. 
‘The iodine is obtained either by direct precipitation with sodium 
bisulphite and sulphur dioxide or by ARs after addition of 
manganese dioxide and sulphuric acid to euprous iodide, which has 
been previously precipitated from a solution of sodium iodide by 
cupric and ferrous sulphates. The chemical reactions involved in 
these two processes can be seen from the following equations : 
By direct precipitation : 
2NalO, +- 4NalfSO, +- SO, = 4NaHSO, + NaS0, + I, 
By sublimation, from cuprous iodide : 
(1) NalO, | 3NaHSO, = 3NaHiSO, + Nal. 
(2) 2Nal + 2CaS0, + 2Fe80, = Cu,l, + NaSO, + FeSO), 
(3) Cul, + 2MnO, + 4H,S0, = 2CvS0, + 2MnSO, + I, + 41,0. 


‘The crude iodine thus obtained is freed from moisture and puri- 
fied by resublimation. Commercial iodine may contain, as impuri- 
ties, cyanogen, chlorine, and bromine, present as CNI, ICI, and 
IBr. The Pharmacopoia demands the absence of iodine cyanide, 
which is a very poisonous compound, and limits the amount of 
chlorine and bromine. Tn the official test for iodine cyanide, a far- 
ther addition of a drop of ferric chloride test-solution, made before 
adding the sodium hydroxide solution, would render the reaction 


more intense, as it depends upon the formation of ferric ferrocyan- 
ide, Fe(FeC,N,),, which, if present in sufficient quantity, will settle 
asa blue a pitate, otherwise only a blue color is imparted to the 


liquid. cial limit-test for chlorine and bromine depends upon 
the greater solubility of silver chloride and bromide in ammonia 
se and their subsequent precipitation upon the addition of nitric 
acid. 

‘The Pharmacopeia requires 9 per cent. purity for iodine, which 
is volumetrically Bitsceninad with 5; sodium thiosulphate solution, 
each Ce. of which corresponds to 0.01259 Gm. of iodine. If 0.50 
Gm. of iodine be ased for the valuation, as directed in the Pharma- 
copeia, 39.32 Ce, of the thiosulphate solution will be required to 
decolorize the liquid completely ; for 99 per cent. of 0.50 is equal to 
0.4950, and 0.4950 divided by 0.01259 yields 39.31 +, The exact 
percentage of purity may be ascertained by multiplying the number 
of Ce. of tenth-normal sodium thiosulphate solution consumed by 
1.259 (0.01259 x 100) and dividing the product by the weight of 
iodine used in the test. The reaction involved may be explained by 
the following equation, 2 (Na,S,O, + 5H,O) + I, =2Nal + NaS,O, 
+10H,0, sodium iodide and sodium tetrathionate being formed, 
both of which yield colorless solutions. 

One solid and two liquid preparations containing iodine in a free 
state are recognized in the Pharmacopoia, namely: an aleoholie solu- 
tion designated as tincture of iodine, containing 7 Gm. of iodine and 





CHAPTER XXXIX. 
SULPHUR, PHOSPHORUS, CARBON, AND BORON. 


Sulphur is found widely diffused, both in the free state and in 
combination, While by far the greater portion of sulphur used in 
this country comes from Italy, it is now also mined in the States of 
California, Nevada, and Utah, a bed of sulphur 2000 feet square 
and over 60 feet thick existing in the latter State. comnerenly 
sulphur occurs in four varieties, namely, that known as stick or rol i 
sulphur, chiefly used for fumigation and bleaching ; and sublimed, 
washed, and precipitated sulphur, extensively used in medicine. 
Roll sulphur, known also as brimstone, is prepared by heating the 
crude sulphur obtained from various sources, allowing impurities to 
settle and pouring the fused sulphur into cylindrical moulds, in 
which it is allowed to congeal, 

Sublimed Sulphur, as its name indicates, is obtained by vaporiz- 
ing sulphur and passing the vapor into large stone or brick cham- 
bers, the temperature of which is not allowed to rise above 100° or 
110° C, (212° or 230° F.), where the sulphur is deposited in pay 
orystalline and partly amorphous particles, known as flowers of 
paptite The two varieties can be separated from each other by 


treatment with carbon ses Ear which dissolves the crystalline 


but not the amorphous sulphur. In boiling solutions of alkali 
hydroxides sulphur is perfectly soluble, forming such compounds ax 
alkali pentasulphide and thiosulphate, Nearly all sulphur is con- 
taminated with arsenic, and this, as arsenic tersulphide, AsSy 
together with traces of selenium and some eee acid formed by 
oxidation, are the usual impurities found in sublimed sulphur, Not 
more than 0.5 per cent. of fixed impurities should remain upon 
ignition. Sublimed sulphur shows an acid reaction when water is 

shaken with it and then tested with blue litmus paper, 
ashed Sulphur is recognized in the Pharmacopia as Sulphur 
um, and is prepared by digesting sublimed sulphur with diluted 
ammonia water. This treatment removes any sulphuric acid and 
arsenic sulphide present as ammonium sulphate, arsenite, and sulph- 
arsenite, if to the following reaction: H,SO, + AsS, + 
SO, + (NH,),AsO, + () 58, + 5H,0. The 
y strai ed, and the resulting purified sulphur 
old “water to remove excess of ammonia; it is 
horoughly with the aid of moderate heat, so as to pre- 
The Pharmacopeia demands that washed salphur 

am 
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shall contain not less than 99.5 per cent, of pure sulphi 
upon yolatilization or ignition it shall not leave more 

cent. of residue, When shaken with water, the latter sh 
neither blue nor red litmus paper, showing the absence of 
and ammonia, 4 

Precipitated Sulphur, also known as lac sulphuris or mill o 

phur, is made from sublimed sulphur by first uniting this 

Ikali and then decomposing the resulting eompound ‘wth 

k of lime is preferred mainly on account of its che: 
¢ it with sulphur both tyes and thiosul; 

obtained in solution, thus: 128; 3CaQ = 2CaS, 4+ 
Pharmavopeia directs that hydrochloric acid shall be 
clear filtrate antil the latter 1s nearly neutralized, but still ex 
an alkaline reaction; this is partly to avoid decomposition of 
caleium thiosulphate, which would yield sulphur insoluble i 
disulphide and in a coarser state of division, and partly to 
the precipitation of any arsenic trisulphide, for, if arsenic had 
present in the sublimed sulphur, it would have formed 
hl pices, Ca,As.8,, which is soluble in the alkaline liquid, 
is decomposed by acids. The official process causes a decreased 
previtated sulphur, but a purer product, the final reaction be! 
ly between the calcium pentasulphide and hydrochloric 
Sulphuric sometimes used in place of hydrochloric acid, 
is not permissible, since it would contaminate the sulphur 
insoluble calcium sulphate, whereas hydrochloric acid yiel 
chloride, easily removable by washing. 

Sulphur forms two compounds with iodine, a monoiodide, 
and a hexiodide, SI,; only the former is of interest to pharma | 
as it is sometimes used by physicians in the form of an ointment. 
Tt contains 20 per cent. of sulphur and 80 per cent. of iodine, 
‘The official directions for making sulphur iodide are very simple; 
and, as union of the two elements takes place at a moderat 
elevated temperature, loss of iodine can be easily avoided. The cum=. 
pound must be preserved in well-stoppered vials, as it readily decom-— 
poses when exposed to the air; the union is not a es strong one, 
a8 boiling water is capable of abstracting all the iodine from the 
compound. 
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Phosphorus occurs in nature chiefly as caleium phosphate, whieh 
makes up the structure of bone and is found as extensive mineral 
deposits. Pare phosphorus is obtained by distilling calcium meta- 
phosphate with sand and charcoal. Owing to its great avidity for 
oxygen and ready inflammability, it must be preserved under water, 
and care is necessary in handling it. Elementary phosphorus is 
used to a considerable extent in medicine, in the form of the official 
and other pills. The elixir and spirit of phosphorus are no longer” 
recognized in the Pharmacopoia ; neither is phosphorated oil, | 
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Carbon is recognized in the Pharmacopmia in the form of wood 
charcoal and animal charcoal ; the former will be considered in con- 
nection with the products of woody fibre (see Cellulose), Animal 
charcoal is extensively employed as a decolorizing agent by manu- 
facturing chemists ; it is prepared by roasting bones in iron cylinders 
until vapors cease to be given off; the residuary charcoal, mixed 
with lage pts tions of Inorganic constituents, is known in itserade 
state as hone-black. Meat and blood are also made to yield animal 
charcoal by a somewhat similar process. Purified animal charcoal 
differs from erude bune-black in having been repeatedly treated with 
boiling diluted hydrochloric acid, whereby all acid-soluble impuri- 
ties, such as calcium carbonate and ph ite, are removed. By this 
treatment animal charcoal loses about 80 per cent. in weight, leav- 
ing a small proportion (4 per cent.) of siliceous matter mixed with 
the purified charcoal. If not completely carbonized, animal charcoal 
will impart color to water if boiled with the same in the presence of 
potassium hydroxide. The remarkable decolorizing property of 
animal charcoal is due to the very fine state of division of the earbon 
and its consequent increased surface attraction, While crude animal 
charcoal is largely used for neutral solutions in the arts, only the 
purified article should be employed for acid liquids or delicate chem- 
ical solutions. So-called spent charcoal, charged with organic matter, 
can be regenerated by appropriate heating. 

The only preparation of carbon to be considered is carbon disul- 


phide, CS,, which is not employed medicinally, but is a valuable 
solvent for caoutchoue, fats, and pal other substances. Tt is pre- 


joe by direct union of charcoal and sulphur, vapors of the latter 
being passed over the former heated to redness, and then condensed 
in suitable receivers. Tt is freed from dissolved sulphur by distilla~ 
tion on a water-bath, while hydrogen sulphide, which is alzo formed, 
is removed by agitation with mercury ; the liquid is farther rectified 
by distillation with wax or fat, whereby certain offensive sul- 
phar compounds are removed. When exposed to light, carbon 

isulphide assumes a yellow color and acquires a fetid odor, owing 
to decomposition. The Pharmacopoeia demands the absence of dis- 
solved sulphur, hydrogen sulphide, and sulphur dioxide. 


Boron is never used in pharmacy or medicine in its free state. 
Tts compound with oxygen, borie acid, will be considered in the 
following chapter. 
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facturers ; the former, while suitable for many technical purposes, 
should never be used for pharmaceutical Lge oper: A very 
important point in connection with inorganic acids is the percentage 
of absolute acid present in the commercial solutions sold under their 
respective names, The Pharmacopeia, in every instance, designates 
the percentage strength of the official acids, and pharmacists should 
insist on being furnished such acids by manufacturing chemists ; the 
designation C. P. (chemically pure), placed on the labels of acid 
bottles, is no clue as to the strength of the solution ; either the initials 

or the percentage of absolute acid should be stated. Manu- 
facturing chemists will not be slow in nizing the justice of such 
a demand if pharmacists insist upon ibe ptlrietee the same uncer- 
tainty as to strength will continue. All working formulas of the 
Pharmacoperia, requiring the use of inorganic acids, are based u 
the assumption that acids of official strength will be ased. Absolute 
parity is not demanded for official acids, for, while this is essential 
for chemical reagents, it is considered unnecessary for medicinal acids, 
and, if insisted upon, would greatly enhance cost of the article 
without adding to the value of the seid for medicinal or pharmaceatical 
purposes. Certain impurities, which it would be difficult to remove 
entirely except at considerable expense, are allowed by the Phar- 
macopreia to be present within prescribed limits. As different acids 
have different saturating powers, the official volumetric determinations 
are only useful in fixing the strength of the acid examined, after the 
absence of other acids has been proved by the tests prescribed for 
that purpose. 

Only such inorganic acids will be considered here as are desig- 
nated in the Pharmacopoia, and ave therefore of special interest to 
the student of pharmacy. Details of the manufacture of the prin- 
cipal acids will not be essayed, as text-books on chemistry furnish 
all such information, While there must naturally exist a great 
diversity in the strength of the various so-called strong acids, the 
Pharmacopaia has fixed the proportion of absolute acid in all official 
diluted inorganic acids at 10 per cent., with the exception of diluted 
nitro-hydrochlorie acid. With one exception, boric acid, all the 
official inorganie acids are liquid. 

‘The following is a list of the official inorganic acids : 


English Name, Latin Name. 
Borie Acid, Acidum Boricum, 
Diluted Hydriodic Acid, Acidum Hydriodicum Dilutum. 
Diluted Hy io Acid, ‘Avidum Hydrobeomicum Dilutam, 
Hydrochloric Acid, Hydrochlorieum. 
Dilated Hydrochloric Acid, idum Hydrocloricum Dilotum. 
Hypophosphorous Acid, Hypophosphorsum, 
Diluged Hypophosphorous Acid, Aciduma Hypophosphorosum Dilutum. 
Nitric Acid, m. 
Diluted Nitric Acid, ‘Acidum 
Nitrohydrochloric Acid, Acidum 
Diluted Nitrohydrochlorie Acid, Acidum Nitrohy 
Phosphoric Acid, Acidum Phosphoricum, 
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English Name, Latin Name. 
Diluted Phosphoric Acid, Acidum icom Dilute. 
a 
romatic Sul ci jum hu eum, 
Ditoted Sulphuric Acid, Acdum Selbhurieus Dian 
Balphorons Acid, ‘Ars Sulpbinvedig 


Boric Acid. H,BO, or B(OH),.—Boric acid, also known as 
boracic acid, occurs in nature’ both in a free and combined state, 
the free acid, in the form of vapor, issuing with steam from the 
earth in yoleanie regions, particularly in Tuscany, Italy, while the 
combined acid is usually found as sodium tetraborate or borax. 
Medicinal boric acid is probably all obtained by decompositi 
a boiling solution of borax with hydrochloric acid, which latter is 
preferable to sulphurie acid, as it can be more readily removed 
from the crystals of boric acid by washing; the reaction is a 
simple one—(Na,B,O, 4- 10H,O) + 2HCl = 4H,BO, + NaCl 
5H,O. When heated, boric acid gradually loses water and is con- 
verted into metaboric acid, HBO, ; with increasing temperature, into 
tetraboric acid, H,B,O,; and, finally, above 160° ©, (320° ¥) all 
hydrogen is eliminated in the form of water and boron trioxide 
remains, thus 2H,BO, = BO, + 39,0. 

‘The Pharmacopcia requires the absence of all impurities in boric 
aeid except traces of iron. Its chief characteristics are that it 
imparts a green color to the flame of burning alcohol, and that it 
changes the yellow color of turmeric paper brown even in the presence 
of hydrochloric acid. 


Diluted Hydriodic Acid.—An aqueous solution cone not 
less than 10 per cent. of absolute hydriodie acid and about 0.63 per 
cent. of hypophosphorous acid. It may be conveniently prepared 
by the official formula, which involves the decomposition of potas- 
sium iodide and hypophosphite by means of tartaric acid in hydro- 
alcoholic solution. The reaction is shown by the following a 
tion: KI + KPH,O, + 2H,C,H,0, = HI + HPH,O, + 2KHC- 
H,O,, from which it will be seen that 164.76 parts of potassium 
iodide will yield 126.9 parts of hydriodic acid, and 103.39 parts 
of potassium hypophosphite will yield 65.53 parts of ea oa 
ous acid; hence the quantity of these salts directed in the official 
formula, 135 Gm. of the iodide and 10 Gm, of the hy pape 
will yield 100 Gm, and 6.338 Gm. of hydriodic acid and hypophos- 
phorous acid respectively. The use of al 1 in the process mate= 
rially aids in the precipitation of the new med acid potassium 
tartrate, as does also the application of cold, the Pharm ia 
allowing not more than 1 per cent. of residue if the diluted acid be 
evaporated to dryness, Upon evaporation of the filtrate for removal 
of the alcohol it assumes a yellowish color when concentrated, but: 
no iodine is liberated, and the liquid again becomes colorless when 
diluted with distilled water, 
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In the official assay all the hydriodic acid present is precipitated 
by jy silver nitrate salotian in excess, which excess fa dee 
mined by subsequent titration with 7%; potassium sulphocyanate 
solution in the presence of some nitric acid, ferric ammonium sul- 
phate being used as an indicator, Since each Ce. of the silver solu- 
tion, containing 0.016869 Gm. of silver nitrate, is capable of pre- 
cipitating 0.01269 Gin. of hydriodie acid, as shown by the equation 
AgNO, + HI = Agl + HNO, it will represent 4 per cent. of the 
2.54 Gm. of diluted acid used for the assay, and 20 Ce, will be 
necessary to show the required 10 per cent. ‘The addition of nitric 
acid is made to prevent the discoloration of the liquid by the indi- 
eator. The latter shows a permanent reddish-brown color of ferric 
sulphocyanate immediately when all excess of silver nitrate has been 
precipitated as silver sulphocyanate. 

Solutions of hydriodic acid decompose readily, especially when 
exposed to light, but such change is obviated by the presence of 
small quantities of hypophosphorous acid. In the author’ s expe- 
rience diluted hydriodic acid made by the official method has kept 
perfectly for over six months in diffused light. 


Diluted Hydrobromic Acid.—An aqueous solution containing 
10 per cent. by weight of absolute HBr. Pure hydrobromic acid is 
a gaseous compound, and is rather unstable. The medicinal acid is 
prepared by manufacturers usually of two strengths, 34 per cent, 
and 10 per cent., the former being the more economical article to 
purchase, as the requisite proportion of water to reduce it to the 
official acid can be easily added by the pharmacist, 10 Gm. of 34 
per cent. acid mixed with 24 Gm, of distilled water yielding 34 Gm. 
of 10 per cent. acid, Hydrobromic acid can be obtained in several 
ways, but is usually made on a large seale by a method first sug- 
gested by Dr, Squibb. Moderately diluted sulphuric acid is poured 
slowly, and with constant stirring, into a hot saturated solution of 
potassium bromide, when the following decomposition takes place: 
2K Br 4 H,SO, = 3HBr + K,SO,; after twenty-four hours the 
potassium ate has crystallized out, the solution of hydrobromie 
acid is poured off, and the erystals are slowly washed with ice-cold 
water to recover adhering acid. Finally, the acid liquid is dis 
tilled in a glass retort on a sand-bath nearly to dryness, Its 
strength is ascertained by titration with normal potassium hydroxide 
solution, and sufficient water added to produce either a 34 or 10 per 
cent. solution as desired, 

For preparing small quantities of the official acid, the preeipita- 
tion eho of Wade and Fothergill may be employed, which are 
based on the decomposition of potassium bromide with tartaric acid ; 
thus KBr + H,C,H,O, = HBr + KHO,H,O,. 11.9 Gm. of potas- 
sium bromide and 16 Gm, of tartaric acid are each dissolved in 30 
Ce. of cold distilled water ; the acid solution is poured into the saline 
solution, and the mixture, after having been well shaken for five or 
ten minutes, is placed in ice-water or an ice-chest for twenty-four or 
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of the acid taken, will express the percentage of anso.ute acid pres~ 
ent in the sample. 

Strong eerie acid usually causes white fumes when exposed 
to the air, due to the moisture in the air, and if ammonia be present 
white fumes of ammonium chloride will also be formed. 


Diluted Hydrochloric Acid.—It ix made from the official acid 
by mixing it with distilled water, in the proportion of 10 of 
the former to 21.9 parts of the latter, by weight, or, as the Pharma- 
copmia gives it, 160 Gm. of the acid with 219 Gm, of distilled 
water, This must yield « liquid containing 10 per cent, of absolute 
HCI, for the 100 Gm. of olficial hydrochloric acid contain 31.90 
per cent, of HCI, and 31,90 Gm. are equal to 10 per cent. of 319 

im. Diluted hydrochloric acid has a specific gravity of about 1.049 
at 25° C. (77° F.), and corresponds in all its properties, reactions, 
and tests to the official stronger acid, except that it is odorless and 
produces no fumes when ex; to the air, and that 3.62 Gm. 
require only 10 Ce, of nor KOH solution of neutralization, 


Hypophosphorous Acid.—Tho official acid liqnid recognized 
under this name is an aqueous solution containing 80 per cent. of 
absolute Bypan twee acid, Tt may be prepared by decom- 
Ree a solution of calcium hyphophosphite with oxalic acid, or 


hy the method given in the National Formulary, which consists 
in eal ¢ & strong aqueous solution of potassium tppophosniie 
y c 


with a hydroaleoholic solution of tartaric acid. ‘The equation 
KPH,O, + H,C,H,0, = HPH,0, + KHC,H,O, shows that one 
molecule or 103.39 parts of absolute (or 105.4 parts of the official 
98 per cent.) piesa hypophosphite will yield one molecule or 
65.53 parts of absolute hypophosphorous acid, and hence to make 
100 Gm, of the 30 per cent, acid will require 48.3 Gm. of the offi- 
cial potassium salt and 68,2 Gm. of tartaric acid, the former bein 
dissolved in 50 Ce, of distilled water, and the latter in 100 Ce. ot 
diluted alcohol. The mixture is well shaken and placed in an ice-bath 
for several hours and then filtered, the precipitated acid potassium 
tartrate being well washed with diluted aenct After concentration 
of the filtrate and washings to remove the alcohol, sufficient distilled 
water is added to bring the weight of the cold liquid up to 100 Gm, 

Oficial hypophosphorous acid is a colorless liquid having A Spe- 
cific gravity of 1.130 at 26° ©. (77° F.). Its strength is determined 
by titration with normal potassium hydroxide solution, each Ce, of 
which corresponds to 0.06553 Gm. of the absolute acid, methyl 
orange being used as an indicator. If 10 Gm. of hypophosphorous 
acid be diluted with water to measure 100 Ce. and then 65.5 Ce. of 
this solution, representing 6.55 Gm. of the original acid, be titrated, 
not less than 30 Ce. of normal alkali solution should be required 
for neutralization, showing 30 per cant. of absolute acid, each Co. of 
the alkali solution corresponding to 1 per cent. of the acid. 

This stronger acid is used almost entirely for manufaeturing pur- 
poses and for the preparation of the official diluted acid, and it is 








Nitric Acid. —When 
sulphuric acid, nitric acid ii 
suitable receivers. ‘The 











HSO, 
NaSO, nitrate 
nitrate, since the acid sodium sulphate reacts with the 
nitrate at a much lower temperature than the acid po 
pee the latter requiring a temperature at which the nitric 
likely to be decomposed. 
e Phar ia demands absolute purity for nitrie: 

ex) ig natligh t, the acid soon undergoes decomp 

lor being imparted to the liquid, due to the formation of 
tetroxide, N, ,; henee thease must be kept in a dark place. 
acid a different strengths is pice upon the market by mai 
ing chemists, ranging from 1.21 to 1.50 specific gravi € 
is necessary to obtain the only kind rigs by the P 
which contains 68 per cent. of absolute HNO, and has a 
gravity of 1,403 at 25° C. (77° F.), otherwise consi 
ance may be experienced when nitric acid is to be used as an 0 
ing agent in any of the official preparati 

Nitric acid, being the most corrosive of the official ack 
care in handling; in contact with the skin, it acts chemical 
same and produces a deep-yellow stain, this behavior, ch 
of nitric acid with albuminoid substances, being known as the x: 
proteic reaction. 
The strength of nitric acid is determined exactly as in 
of hydrochloric acid, each Cc. of normal potassium hydroxide 
tion corresponding to 0.06257 Gm. of absolute nitric acid; henea 
pumber of Ce. of normal alkali solation required to neutralize 


> 
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given weight of nitric acid, when multiplied by 6.257 (0.06257 
100) and the product divided by the weight of the acid taken will 
express the percentage of absolute nitrie acid in the simple. 

‘The so-called nitrous acid of commerce is simply nitroso-nitric acid 
—that is, nitric acid containing variable amounts of nitrogen tetroxide. 


Diluted Nitric Acid.—This is made by diluting official nitric 
acid with distilled water in the ateetiy f 100 Gm. of the former 
to 580 Gm. of the latter, and must, therefore, contain 10 per cent. of 
absolute HNO,, 100 Gm. of official acid containing 68 Gm., which are 
equal to 10 per cent. of 680 Gm., the total weight of the finished 
product. It has a specific gravity of about 1.054 nt 25° C, (77° F.), 
and 6.26 Gm. should require 10 Ce. of normal KOH solution for 
complete neutralization, 


Nitrohydrochloric Acid.—This preparation, which is also 
known as nitromuriatic acid, is not of a definite chemical composi- 
tion, but is considered by physicians a valuable remedial agent. 
When strong nitric and hydrochloric acids are brought into ee 
mutual eooomtieaeen takes place, the composition of the finish 
product deper ng upon the proportions of the acids used and the 
temperature at whieh they have been mixed. The Pharmacopeei: 
directs 18 volumes of nitric acid and 82 volumes of hydrochloric 
acid, and, when so mixed, the following reactions probably take 

HNO, + 8HCl = NOC! + Cl, + 2H,O and 2HNO, + 


lace 
rice = 2NOCI, + Cl, + 4H,0, nitrosyl mono- and dichloride and 
water being formed, while chlorine is liberated. The mixture is at 
first color! re but as reaction progresses an orange-red color is 
an 


developed effervescence is observed; the liberated gas is very 
irritating, hence the operation should be conducted in a cool place, 
in the open air or under a flue. This preparation should never be 
made extemporancously, as severe accidents may result from such a 
proceeding; sufficient time must be allowed for complete reaction, 
which is known by cessation of effervescence, after which the liquid, 
which has assumed a green-yellow color, should be preserved in 
dark, glass-stoppered bottles, in a cool place. Nitrohydrochlorie 
acid must never be dispensed in completely filled bottles, and the 
patient should be cautioned against keeping it ina warm room. The 
acid is also known as chloro-nitrous acid and aqua regia, and owes 
its power of dissolving gold to the free chlorine and feeble chlorine 
compounds present. 


Diluted Nitrohydrochloric Acid.—This solution is of nearly 
one-fourth the strength of the stronger acid, 22.5 per cent., and is pre- 
pared in exactly the same manner, the diluent, distilled water,not being 
added until effervescence has ceased. ‘The British Pharmacopeia 
prepares this acid by mixing the stronger acids at once with the 
water and setting the mixture aside for fourteen days. Conflicting 
views exist regarding the composition of the finished product, some 

at 
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bromine sball strike the phosphorus as it falls below the water, 
Phosphoras pentaiodide and pentabromide, PI, and PBr, chiefly 
the latter, are formed by direct union, and when the reaction has 
ceased 5400 Gm. of nitric acid are added, the jar is placed in cold 
water or surrounded with jee, to control the rate of oxidation, and 
set aside until solution of the phosphorus has been effected, 

acid liquid is then evaporated and treated as above. The phos- 


horus iodide and bromide are decomposed by the water nt, 
forming phosphoric, hydriodie, and hydrobromie acids; the last two 
are decomposed by the nitric acid regenerating iodine and bromine 
with the liberation of nitrie oxide. These reactions, ee 
until all the Bais eee has been converted into phosphoric acid, 
may be exp by the following equations: 1. PI, + 5PBr, + 
24H,0 = 6H,PO, + SHI + 25H Br; 2. HI + 5H Br-+ 2HNO,— 
1+ 5Br+2NO+4H,0. The can be conducted with 
bromine alone, but the presence of iodine has been found to modify 
the action between the phosphorus and bromine. 

‘The impurities likely to be met with in phosphoric acid ean, as 
a rule, be avoided in the process of manufacture, phosphorous acid 
being due to insufficient oxidation, while meta- oth pytophosphoric 
acids arise from the use of excessive heat. 

Phosphoric acid made from phosphorus should be miscible with 
tincture of ferric chloride in all proportions, but, if made from glacial 
phosphoric acid, it causes turbidity, which is in part due to the 
presence of sodium metaphosphate in the glacial acid. 

The value of the volumetric assay of phosphoric acid a 
largely upon the indicator employed ; complete neutralization is not 
feasible, since the normal alkali phosphate itself gives an alkaline 
reaction. Phosphoric acid is tribasic, and, therefore, capable of form- 
ing three different compounds with the alkalics, namely, KH,PO,, 
K,HPO,, and K,PO, ; the last-named salt is alkaline to all color- 
indicators, whereas the other two are either acid, alkaline, or neutral 
to different indicators, With phenolphtalein, KH,PO, shows an 
acid reaction, but KJAPO, a neutral reaction, but with methyl- 
orange and congo-red, KH,PO, already shows a neutral reaction, 
and K,HPO, an alkaline reaction. Therefore, when phenolphtalein 
is vosed as an indicator, as preseribed in the Pharmacopaia, two 
molecules of potassium hydroxide will be required for every molecule 
of absolute phosphoric acid to form the salt K,HPO,, secondai 
or dipotassium phosphate, according to the equation H,PO, 
KOH — K.HPO,-+2H.0, Each Ce. of normal KOH solution, 
containing 0.05574 Gm, KOH, will indicate 0.048645 Gm. H,PO,, 
when the neutral reaction with phenolphthalein is just passed, which 
is shown by a permanent pink tint imparted by a drop of the alkali 
solution, In_ the official process for determining the strength of 

hosphoric acid 10 Gm, of the acid are diluted with water to measure 
Too Ce. and of this solution 9.73 Ce. (representing 0.973 Gm, of 
the acid) are mixed with 10 Ce. of a cold saturated solution of sodium 
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mineral impurities, but slight traces of arsenic, nitric, nitrous, 
sulphurous acids are permitted. Pharmacopeia requires 
presence of not less than 92.5 cent. of absolute 
sulphuric acid is bibasic, the following reaction takes 

tassium hydroxide is added to complete neutrality: HSO, + 
2KOH = + 2H,0, Each Ce. of normal KOH solution, con- 
taining 0.05574 Gm. KOH, is equivalent to 0.048675 Gm. HSO,. 


Aromatic Sulphuric Acid.—An alcoholic solution of ene 
acid, flavored with ginger and cinnamon, containing about 11 per 
cent. by volume, or t 20 per cent. by weight, of official acid. It 
is a light-colored liquid having a specific gravity of about 0.933 at 
26° C, (77° F.). acid should be added to the alcohol slowly in 
a thin stream, with constant stirring, and, when the mixture has 
cooled, the tincture of ginger and oil of cinnamon may be added. 
Upon standing, chemical action ensues and a part of the sulphuric 
acid is petal converted into ethyl-sulphurie or sulphovinie acid, 
according to the equation H,SO, + GHLOH = ©,H,HSO, + H,0, 
The new compound, also known as acid ethyl sulphate, is soluble 
in water and alcohol, but is not seirttatae) by barium chloride ; 
by boiling, it is split up into sulphuric acid and aleohol ; hence the 
Pharmacoperia directs in the official test that 10 Gm. of aromatic 
sulpbarie acid shall be mixed with 80 Ce. of water and then boiled 
for a few minutes, after which sufficient water is added to bring the 
volume up to 100 Ce., of which 48.68 Ce., re ting 4.868 Gin, 
of the original aromatic acid, are used for the assay. An excess, 
26 Co. of normal potassium hydroxide solution, is added and the 
alkaline liquid then titrated with normal sulphurie acid; not more 
than 5 Ce. of the latter should be used to neutralize the solution, 
showing that not less than 20 Ce. of the normal KOH solution were 
required for the 4.868 Gm, of aromatic acid taken, which would indi- 
cate not less than 20 pee cent, of sulphuric acid. As each Ce. of 
the normal alkali solution represents 0.048675 Gm. of absolute 
HSO,, it corresponds to 1 per cent. of 4.868 Gm. 

‘The aromatic sulphuric acid of the present Pharmacopoeia differs 
considerably from the preparation of the same name of the 1870 
Pharmacopoia, formerly o! reseribed under the name of Mlixir 
of Vitriol, The latter preparation was of a brownish-red color, and 
very prone to precipitation ; it was made by percolating 1 en ounee 
of ginger and 1} troy ounces of cinnamon with 1 pint of alcohol, and 
adding the resulting tincture to a previously prepared and cooled 


mixture of 1 pint of aleohol and 6 troy ounces of sulphuric acid, 


Diluted Sulphuric Acid.—This is made by diluting 10 parts by 
weight of official sulphurie acid with 82) ene of distilled water, or 
he 


100 Gm. of the former with 825 Gm. o1 latter. The acid should 
be added gradually, with constant stirring, on account of the heat 
developed. It contains 10 per cent, of absolute H,SO, and has a 
specific gravity of about 1.067 at 26° C. (77° F.). 
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Sulphurous Acid.—Under this name the Pharmacopeeia recog. 
nives an aqueous s lution of sulphur dioxide, containing not less than 
G4 perant by weight of the gas. The official directions fur pre- 
plicit, and, if followed, cannot fail to vi 
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CHAPTER XLI. 
THE COMPOUNDS OF POTASSIUM. 


Tue Pharmacopei: izes 17 salts of potassiom, besides 
5 preparations of malts, including 3 liquids, for which working for- 
mulas are given ; the following comprise the list: 


Official English Same, 


Potnsiam Carbonate 
ouussium Chlorate, 
Potassium Citrate, 
Effervescent Potassiun: Citrate, 
Potassium Cyanide, 
jum Dichromate, 
Sear aa retin ‘Tartrate, 
ium Ferroeyuni 
Potusium Hy lroxide, ? 


i Petal 
Potamiitm Sulphate, Polumi 


Sulphas. 
Solution of Potassium Arsenite, Liquor Potassli, Arsenitis, 
Solution of Potassiam Citrate, Liquor Potossii Citratix. 
Solution of Potassium Elydroxide, Liquor Potassii Hydroxidi. 
Troches of Potassium Chlorate, Trochisel Potassii Chloratis, 


Potassium Acetate. KO,H,O. or CH,COOK.—This salt is 
repared by neutralizing acetic acid with potassium carbonate or 
Hisarbonst, the latter being preferable on account of its greater 
purity, evaporating the resulting solution to dryness, fusing the resi- 
due, and altawing the salt to solidify. The product, bein, yer 
deliquescent, must be bottled while still warm, and should Ei well 
protected against air. 

The salt absorbs moisture very quickly when in contact with air, 
which it is impossible to prevent while weighing, hence only 98 per 
cent, of acetate is officially demanded. 

Tn order to determine the quality of onganie salts of potassium 
volume! is necessary that they first be converted into car- 
honate orough ignition, the oxygen of the pimowibers aiding 
in the chan; n the ense of potassium acetate the following reac 
tion occurs : 2KC,H,O, +- O, = K,CO, + 3H,0 + 3CO,, two mole- 
cules, or 194,88 parts, of acetate furnishing one moclecule, or 137.27 

or 
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in the case of ium acetate, and then titrating with half-normal 
acid, The fo! Lave plete show that 373.56 Gm, of potassium 


‘On: 
80, 


im, of the carbonate, and that therefore 


8 
In the o 


r cent, of 
trate (1 Ce, of half-normal acid corresponding to 0.00339 Gm. 
KHC,H,0,) and hence 10.6 Ce, will be necessary to show 98.09 
(practically 99) per cent., the degree of purity demanded. 

Much of the cream of tartar sold is of inferior quality and often 
largely adulterated, but there is no difficulty in procuring the official 
article if it is desired, as it is extensively manufactured in this 
country and abroad, 

The so-called soluble cream of tartar, or borotartrate of potas~ 
sium and sodium, is officially recognized in the German Pharmaco- 
pecia under the name fartarue boraratus, It is soluble in its own 
weight of cold water, and is prepared by digesting 5 parts of potas- 
sium bitartrate in a solution of 2 parts of borax antl 15 parts of 
water until dissolved ; the solution is evaporated to dryness, and the 
residue, while still warm, reduced to Sinn 


Potassium Bromide, KBr.—This well-known salt may be 
obtained by decomposing a solution of ferrous bromide with potas- 
sium carbonate, heating the mixture, filtering, evaporating the filtrate, 
and crystallizing. The process followed by large manufacturers is 
to add bromine to a solution of potassium hydroxide until the liquid 
remains colored, evaporate it to ees and expose the saline residue, 
mixed with charcoal, in small portions ata time, to red heat in an 
iron crucible; the fused mass is treated with water, the resultin 
solution filtered, and set aside to crystallize. When bromine an 

tassium hydroxide are brought together, potassium bromide and. 

romate are formed ; thus, 6KOH -}- Br, = 5K Br + KBrO,+ 3H,0; 
by heating the mixed salts with charcoal all bromate is reduced 
to bromide; thus, KBrO, +- C, = KBr + 3C0. 

‘The chief impurity likely to be encountered in potassium bromide 
is the chloride, due to the chlorine present in bromine. The Phar- 
macopeia demands the absence of more than 3 per cent, of chloride, 
which is ascertained volumetrically with y silver nitrate solution, 
Since potassium chloride has a lower molecular weight (74.04) than 
the bromide (118, an equal weight of the same will require a 
larger amount of silver solution for complete precipitation ; upon 
this the official test is based. 

‘The following rule will enable any one to ascertain the exact 
centage of potassium chloride in any sample of bromide: Calculate 
how much 5 AgNO, solution will be required to precipitate a given 
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weight of pure potassium bromide, and find also the quantity neces 
sary to precipitate the same weight of pure potaatt chloride, 
Pinos that 0.3 Gm, of each salt be taken, it will 25.38 
of the silver solution for the bromide, and 40.51 Ce. for the 
chloride.) Subtract the lesser amount from the (40.51— 
25.38 = 15.13), and the remainder will represent the difference for 
100 per cent., or absolute purity. If this remainder be divided by 
100 (15.13 =- 100 = 0.1513), the quotient will represent the quantity 
of yy AgNO, solution necessary to indicate 1 per cent. Divide the 
otient so obtained into the ‘bfference between toe 
AgNO, solution required for the given weight of a sample of 
and for the same weight of pure bromide, the result will indicate the 
tage of chloride in the sample. 

When potassium chromate is used as an indicator, no ent 
red color, due to silver chromate, can appear in the fical test until 
all bromide and chloride have been precipitated. Apply the 
above rule to the quantities of potassium bromide and silver elute 

rescribed by the Pharmacopeia, 3 per cent. of chloride will he 
ound indicated, a3 can be shown in the following calculations: 1 Co, 
of #5 AgNO, solution represents 0,011822 Gm. KBr or 0.007404 
Gn. KG, for 168.69 parts of silver nitrate will completely pre- 
cipitate 118.22 parts of potassium bromide, or 74.04 parts of potas- 
sium chloride; therefore 0.3 Gm. KBr, if absolutely pure, will 
require 26.38 Ce. of 5; AgNO, solution, for 0,8 = 0.011822 = 25.38, 
and 0.3 Gm. KCl, if pure, requires 40.51 Ce, of y AgNO, solution, 
for 0.3 + 0.007404 = 40,51 ; 40.51 — 25.38 = 15,18, and 15.18— 
100=0.1513. As the Pharmacopcia directs that not less than 
24.6 Ce, and not more than 25.85 Co. of fy silver nitrate solu- 
tion shall be required, the difference between 25,85 and 25.88 = 0.47 
Ce. is due to the presence of chloride, and this difference divided by 
0.1618 would indicate 3.1 per cent, If the quantity of silver solu- 
tion used falls below that theoretically required, it 1s due to impuri- 
ties which do not react with silver nitrate or to iodide, and as the 
Pharmacopeia demands the absence of iodide, the lower limit allowed 
in the test, 24.6 Ce., would indicate only 96.94 per cent. of pure 
bromide, for 24.6 X 0.011822 = 0,2908212 and 0,2908212 + 0.3 = 
96.94. 


Potassium Carbonate. K,CO,.—This compound is familiarly 
known as salt of tartar, a name given to it because it was at one 
time prepared by ignition of tartar. It is now extensively prepared 
from potassium chloride by a method analogous to the Leblane 
ess for making sodium carbonate. The purer carbonate, such as is 
demanded by the Pharmacopeia, is obtained by heating crystallized 
potassium bicarbonate to redness, whereby carbon dioxide and water 
are eliminated and potassium carbonate remains, the yield. being 
about 68 or 69 per cent. The reaction is a very simple one, 
2KHCO, — K,CO, + CO, + HO. 
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Potassium carbonate, on aceount of its very deli 
must be preserved in well-stoppered bottles, in a 
Pharmacoperia demands an almost absolutely pure 
of absolute K,CO, for the salt when thorough! 
potassium carbonate dried at 130° C, (268° F) should ire for 
as eae Teas ha 14.3 a <2  Sgemy ),, cach 

Ye. corresponding to 0.068635 Gm, o' 0.98 (98 
cent. of 1) Gm. + 0.068635 = 14.28, Es 


Potassium Chlorate. KCl0..—At present potassium chlorate 
is largely made by a process similar to that given in the British 
Pharmacopmia, which consists in passing chlorine gas into water 
holding lime, or preferably magnesia, in suspension, by which means 
chloride and ypostionte of the respective metals are formed, The 
latter salt is decony by heat into chlorate and chloride, and 
upon treating the solution with ium chloride a reaction sets in, 
by which potassium chlorate and calcium or magnesium chloride are 
formed, the latter salts remaining in solution, while the potassium 
chlorate crystallizes out. Magnesia is preferred to lime, as 
sium chlorate is less soluble in solution of magnesium chloride than 
of calcium chloride. The reactions involved may be expressed as 
follows : 2Ca(OH), + Cl, = Ca(ClO), + CaCl, + 2H,0; HeNCO), 
= Ca(ClO,), + ney Ca(ClO,),-+ 2KC] = 2KCIO, 4- CaCl,. 

quantities of the salt are produced both in this country 


and in Europe by a process which consists in passing an electric 
current through a heated solution of palanit chloride, whereby 


chlorine collects around one pole (the positive) and potassium 
hydroxide around the other. solution of potassium hydroxide 
by a process of circulation is carried to the compartment of the next 
cell containing the positive pole, and so on, by which it comes in 
contact with chlorine and forms potassium chlorate, which continu- 
all stallizes out. The change is most simply expressed thus: 
2C1 + H,O = 2HCl + O; KOH + HCl = KCI + H,O; KCl+ 
0,=KCl0,. 

The salt is rarely found impure, and occurs in commerce both in 
the form of crystals and fine powder. It is readily decomposed, often 
with explosive violence, when tritarated with such substances as 
sugar, tannin, sulphur, ete. ; care is therefore necessary when such 
mixtures are to be dispensed. 


Potassium Citrate. K,0,H,0, + H,0 or 0,H,OH(C 
H,0.—This salt is prepared by neutralizing a solution of citric ack 
with potassium carbonate or bicarbonate, and evaporating the solu- 
tion to dryness, with constant stirring, so as to obtain the salt in 
small granules. The finished product retains a littl over 54 
cent. of water, which it loses entirely when heated to 200° ©, (392° 
F.), but should be free from impurities ; the commercial article is 
frequently acid, showing imperfect sataration. As the salt is deli- 
quescent, it must be well protected against air, 
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In order to determine the quality of potassium citrate 
cally, it is necessary to convert the salt into carbonate 
then to titrate with } acid, as in the case of other 
“being tribasio; 2 miolecnless @ri044 
ce peaesicn cat wil al pleas or 411.8) 
ate; thus, ! + O, = 8K,CO, + 
hence 1 Gm. of the salt converted into carbonate and 
water will require not less than 18.4 Ce. of 7 
degree of purity demanded by the Ph: 
Each Ce, of } acid corresponds to 0.05368 Gm. of H 
containing 5.55 per cent. of water of crystallization, 
0.5368 = 18.44, 


Effervescent Potassium Citrate.—This prepa 
about 20 per cent. of potassium citrate and has already been 
ered on page 410 in the chapter on Granular Effervescent S 


Potassium Cyanide. KON or KOy.—This very 
compound is prepared on a large scale by fusing together anh 
potassium ferrocyanide with metallic potassium, with entire. 
sion of air. A very F pre article is produced, according to the 
lowing equation, K,Fe(CN), + K,=6KCN + Fe; the molten 
mass is poured off, leaving metallic iron behind. For commer: 
purposes a mixed cyanide of potassium and sodium is uc 
the same method, except that apace of metallic potassium th 
expensive metallic sodium is . 

Another method for obtaining a pure salt consists in p 
hydrocyanic acid gas into an alcoholic solution of p 
hydroxide, when the newly formed eyanide will rate as a b 
erystalline precipitate, which may be washed on a filter with al 

e Pharmacopcia demands not Jess than 95 per cent. of 
KCN, which is determined volumetrically by means of yy A 
solution in the presence of ammonia water, potassium odd 
used as an indicator. As potassium cyanide forms with sib 
nitrate a soluble double cyanide of potassium and silver, as 
by the equation 2KCN + AgNO,= AgK(CN), + KNO, no 
cipitate will appear until one-half of the potassium cyanide has be 
acted upon by silver nitrate, after which the solution becomes clondy — 
by precipitation of silver iodide insoluble in the ammonia 
res the above equation it follows that 1 molecule or 168.69 G 
of silver nitrate reacts with 2 molecules or 129.4 Gm. of pots 
cyanide, and that in the official test ench Ce. of sy AgN' 
will correspond to 0.01294 Gm, of pure KCN, which is 
per cent. of the 0.647 Gm. of the alkali cyanide taken; hence 
Ce, of the silver solution will be required before appearance 
permanent precipitate, showing the presence of 95 per cent, of p 
Ken, as demanded. Sodium eyanide is frequently found in 
sium cyanide, and since the Pharmacopewia does not distingu 
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the test between cyanides of potassium and sodium, the titration 
method does not give the exact amount of KCN, but it does indi- 
cate the true amount of hydrocyanie acid in combination. The 
official ium cyanide contains 394 per cent. of hydrocyanic 
acid, and as far as efficiency is concerned it is immaterial whether 
the salt contains sodium cyanide or not, since a mixed cyanide gon~ 
taining 39.4 per cent. of HCN is equivalent to ‘jum cyanide 
95 per cent. pure. The number of Ce. of fy AgNO, solution used 
in the above test multiplied by 0.00537 indicates the quintity of 
hydrocyanie acid in combination, and 47.5 0.00537 = 0.255, which 
is practically identical with 0,253 or 39.4 per cent, of 0.647. 


Potassium Dichromate. K,Cr,0..—This salt, commercially 
generally called bichromate of potash, is not used medicinally, but is 
of considerable interest in ae fee chemistry and is largely used 
in the arts. It may be looked upon as a salt of dichromie acid, 
which latter is the result of the union of 2 molecules of chromic 
acid, with the elimination of water; thus: H,CrO, + H,CrO, = 
H,Cr,0, + H,0, or it ney be assumed that chromium trioxide is 
capable of forming both chromic and dichromic acid ; thus: CrO, + 
H,0 =H,CrO, and 2CrO, + H,O = H,Cr,0,.  Dichromic acid may 
he said to be chromio acid holding chromic trioxide in solution, and 
is analogous to disulphuric, or fuming sulphuric, acid. 

Potassium dichromate is obtained by treating a solution of the 


chromate with sulphuric acid—thus, 2K,CrO, + H,SO,= K,Cr,0, 
+ K,SO, + H,O—and separating the resulting salts by crystalliza- 
tion. The chromate is obtained direct from chrome-iron ore, 
FeOCr,0,, by roasting the same, in reverberatory furnaces, with 
potassium carbonate and chalk, the latter simply preventing fusion 
of the mixture, which is finally treated with water and strained to 
remove the iron. 


Potassium and Sodium Tartrate. KNa0,H,O, + 4.0 or 
(CHOH),COONaCOOK +. 4H,0.—This salt is commercially known 
as Rochelle Salt from the fact that it was first obtained at helle, 
France, by an apothecary named Seignette, more than two hundred 
years ago. It is prepared by neutralizing the free acid in cream 
of tartar with sodium carbonate, whereby a normal double tartrate 
is produced ; the solution, which must be neutral, is boiled for a 
short time, filtered, concentrated, and set aside to crystallize, the 
crystals being afterward pulverized. According to the following 

uation, 2K HOH,O, + (Na,CO, + 10H,O) = 2(KNaC,H,0,. 
HL) + CO, + 3H,0, 8 parts of official cream of tartar will 
require about 6 parts of crystallized pure sodium carbonate, yielding 
about 12 parts of crystallized Rochelle Salt. “ 

Potassium and sodium tartrate is recognized in the British Phar- 
macopia by the name of soda tartarata, and in the German Phar- 
macopeia as tartarus natronatus ; it is also known as eal Seignetti, 
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The Pharmacopeia requires that official potassium hydroxide 
shall contain at least 85 pr cent, of absolute KOH, and not more 
than 2 per cent. of foreign inorganic substances other than water, 
Its purity is ascertai pete with normal sulphuric seid, 
each Ce. of which is eaj of neutralizing 0.05574 Gm, of pure 
potassium hydroxide. official assay method gives absolutel 
accurate results only in the absence of sodium hydroxide, sinee the 
latter, having a lower molecular weight, requires a relatively larger 
quantity of acid for neutralization. 

With afew exceptions, the limits of impurities allowed by the 
Pharmacopeia, in this and other eapanaa of potassium, rarely 
execed 0. per cent. and are usually determi volumetrically, 
Since potassium hydroxide readily absorbs carbon dioxide, the 
Pharmacopeia limits the amount of carbonate present by directing 
that 10 Ce, of a 10 per cent. solution of the hydroxide shall not cause 
distinct effervescence if diluted sulphuric acid be added in excess. 


Potassium Hypophosphite. Heat »—Although this salt can 
be made by boiling phosphorus with so! tion of pone hydroxide, 
it is preferably obtained by adding potassium carbonate to a solution 
of calcium hypophosphite, when calcium carbonate will be precipi- 
tated and potassium hypophosphite remain in solution, which act 
recovered by filtering the mixture and carefully evaporating the 
filtrate on a water-bath, with constant stirring, until a granular salt 


results, The a ae shows the decomposition : Ca(H,PO,), 


+ K,CO,=2KH,PO, + CaCO, 

Potassium hypophosphite is very deliquescent, and mast be 
served in tightl stoppered bottles; as it readily explodes when 
intimately teed: with oxidizing agents, trituration with such sub- 
stances must be avoided. 

The official salt is required to contain at least 98 et oak of 
pure KH,PO,, which can be determined accurately only by gravi- 
metric estimation in the usual manner as magnesium pyrophosphate, 
after removal of phosphite by means of lead acetate and oxidation 
of the hypophosphite to phosphate by means of bromine, The volu- 
metric method of determining hypophosphites by means of potassium 
permanganate, formerly official, has been shown to be unreliable 
owing to the almost invariable presence of phosphites. 


Potassium Iodide. KI.—When iodine is added to a solution 
of potassium hydroxide the two substances combine, forming Peart 
sium iodide and jodate ; thus, 6KOH +- 1, = 5KI 4- KIO, +- 3H,0. 
The process of manufacturing this salt is analogous to that given for 
potassium bromide, the iodate being reduced to iodide by heating 
with charcoal, 

Much of the commerical potassium’ iodide does not respond to 
the requirements of the Pharmacopaia, as it occurs in white, opaque 
crystals, which, having been obtained from an alkaline solution, 
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are less ; the official requirements demand ae ally total 
aiweaca or alkali, and mob k eles izes in  transpar- 
es ut bea nthe rm a whe : 


rmacopeeii of 
ernie (due boone derived from the iodine) ine the 
rmation of se ferrocyanide, which, reacting with 





ince each Ce. of +; AgNO, solution ts 

joresT6 ag mer, 0.5 Gm, of an absolutely pure salt will require 
30.35 Ce. for complete precipitation ; if more than this qi iis 
seated, it would indicate oe ee of ae or chloride. se 

Pharmacopeia uires at least cent. re iodide, 
hence or ag that 0.5 Gm, shall sercteal not: less ins 
than 30,8 Ce, of yy AgNO, solution for complete precipitation of the 
salt, potassium ‘iromate being used as an indicator, each 0.3728 
Ce. of the silver solution consumed in excess of the 
quantity tao pure iodide indicates 1 per cent. of ch 
assuming this to be the impurity present, the Ha O45 aoe 
30.35) Ce. allowed by the Pharmacopoeia would indicate 1,2 per cent, 
of potassium chloride. The lower limit allowed, 30 Ce,, as ein 
the theoretical quantity required and may be due to im) 
vo action on the silver solution ; as each Ce. of yy Coe 
corresponds to 0.016476 Gm. of pure potassium jodi i 30 Co, 
ee indicate 0.49428 Gm. or 98.85 per cent. of the 0.5 Gm, used 
in the test, 


Potassium Nitrate. KNO,—The sources of this salt were at 
one time chiefly the natural deposits i in India and extensive planta- 
tions in Europe and elsewhere for the artificial production oF potas 
sium nitrate by putrefaction of animal and vegetable matter in the 
presence of wood-ashes and calcareous earth. It is now 
obtained by mutual decomposition of potassium chloride and native 
sodium nitrate, advantage en ing taken of the lesser solubility of the 
newly formed sodium chloride in hot water to rid the solution of 
this impurity upon concentration by boiling. The potassium nitrate 

subsequently crystallizes out, and is further purified by re-solution 
and re-crystallization. 

Potassium nitrate is to be had both in the form of crystals 
and as a fine granular powder ; the latter is preferred for pharess 
ceutical purposes, and is largely obtained from manufactarers of 
gunpowder, who require a pure article for their pore 

name saltpetre, or nitre, is axed almost exclusively in com- 
merce for this salt, and when fused and cast into round moulds it 
is sold under the name sal prunelle, 


Potassium Permanganate. KMn In the manufacture of 


this compound the first step necessary is the production of potas 
jum manganate, by heating to semi-fusion at a dull-red heat, an 


4 


Bel 
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intimate mixture of manganese dioxide, potassium hydroxide, and 
potassium chlorate, when the following reaction occurs: o> 
6KOH + KCO, — 3K,MnO, + KONE 3H,O. ‘The groen fused 
mass is then treated twice with boiling water, whereby the potassium 
manganate is converted into permanganate—3K,MnO, + 21,0 = 
2K MnO, + MnO, + 4KOH—muanganese dioxide being again 
cipitated and potassium hydroxide remaining in solution with the 
permanganate. The presence of potassium ARES: in the liquid 
prevents a full yield of permanganate by ho! a4 a pees of the 
manganate in solution without change ; a stream of carbon dioxide is 
therefore passed into the liquid to neutralize the alkali and thus allow 
all the manganate to be converted into permanganate and dioxide; in 
lace of SarbH dioxide, diluted sulphuric acid is sometimes used 
for the same poe Finally, a! decantation and filtration 
throngh asbestos, the solution is concentrated and set aside to erys- 
tallize. As potassium permanganate is readily decomposed by 
organic matter, all dust and dirt must be excluded during the last 
steps of the process, 

The official method of valuation of potassium permanganate by 
means of oxalic acid depends upon the ready deoxidation of the 
sult by all reducing substances, five atoms of oxygen being liberated 
from every two molecules of the permanganate. In the official 
test the oxalic acid is completely converted by oxidation into 
carbon dioxide and water, as shown by the following equation : 
5(H,C,O, + 21,0) + 2KMnO, + 3H,SO, = 1000, — K,SO, + 
2MnSO, -+ 18H,0, 625.5 parts of cxyitallined oxalic acid requirin, 
313.96 parts of pure permanganate, The Pharmacopoia deman 
eee permanganate to be of 99 er cent. purity, and henee 0.1 
im, of the salt (0,099 Gm, of pure KMnQ,) will oxidize 0.19724 
Gu, of crystallized oxalic acid, or in other words, 0.19724 Gm, of 
the oxalic acid will be required to discharge the color of a solution 
containing 0.1 Gm. of “alheial potassium permanganate, Such a 
quantity of the acid ix contained in 31.52 Ce. of #y solution, as each 
te. contains 0.006255 Gm. and 0.19724 + 0.006255 =31.517+. 
If 31.5 Ce, of fy oxalic acid solution be used, as stated in the 
Pharmacopeia, this would indicate the presence of 0.09889 Gm, of 
pure KMnO, or 98.89 per cent., which is practically 99 per cent., a8 
demanded. 

ce potassium permanganate ix easily decomposed, it. should 
never be triturated or dispensed with readily oxidizable or organic 
substances, Stains produced by the salt in a mortar or on the hands 
are best removed with oxalic acid solution, either alone or with a 
little sulphuric acid. 

While potassium permanganate is used to some extent in medi- 
cine, it is of special interest to pharmacists as an oxidizing agent in 
volumetric analysis. 


Potassium Sulphate, K.S0,—This salt, which, although rarely 
2 





at 
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used in medicine or pharmacy, has been retained in {he Pharr 
is obtained partly 2 a by-product in many chemical operations au 
pay from the mineral kainite, a natural potassium and magnesium 
hate, 
ar ee potassium sulphate, on account of the hardness 
pre ea ages wee, prefecred a3) ¢-cllpenb tn tbe ion of 
Dover's Powder, and is to-day used by come for this purpose. 


Solution of Potassium Arsenite.—This preparation can be 
more conveniently studied in connection with the preparations of 
arsenic, 


Solution of Potassium Citrate—The Pharmacopoia 
properly directs the extemporaneous preparation of this solution, ax 
it does not keep well and soon loses its refreshing taste. The pro- 
portions of citrie acid, 6 Gm., and potassium biearbonate, 8 Grn., in 
the official formula show a slight excess of citric acid over the quan- 
tity necessary to form a neutral salt, which improves the flavor of 
the finished product. ‘The solution contains 8.55 Gm, of potassium 
citrate and 0.43 Gm, of citric acid in 100 Ce., besides some carbonic 
acid, which corresponds to about 38 grains of the salt in each Muid- 
ounce. 

Although the name mistura polassii citratis is sometimes applied 
to this solution, the latter differs from the preparation formerly 
recognized by that name and more familiarly ae as neutral 
micture. The former preparation was made by neutralizing fresh 
lemon-juice, strained through cotton, with potassium bicarbonate, 
possessed, therefore, a more agreeable flavor, although of uncertain 
strength. Some Ji still prefer the old neutral mixture to the 
present official solution in many cases. 


Solution of Potassium Hydroxide.—The official Liquor Potas- 
sii Hydroxidi can be made either by decomposition of a solution 
of pure peel carbonate, obtained by heating the bicarbonate 
with milk of lime or by simple solution of 60 Gm, of potassium 
hydroxide in $40 Gm. of distilled water, the latter being gen- 
erally preferred by pharmacists as a matter of convenience, while 
the former is followed by manufacturing chemists for economical 
reasons. mple solution of the potassium hydroxide be em=- 
ploy 1, it is important that the percentage of KOH present be 

nown, in order to insure a 5 per cent. solution; the above pro- 
portions are calculated for 85 per cent, potassium hydroxide, and the 
proper quantity of a higher or lower grade can be readily found by 
the directions given in the Pharmacopia, namely, to di 5100 by 
the percentage of potassium hydroxide contained in the sample. ‘This 
is arrived at as follows: the official 5 per cent, solution requires 50 Gm, 
of absolute or 100 per cent. KOH for 1000 Gm, of finished product, 
but a larger quantity of a poorer sample or a smaller quantity of a 
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richer sample than the official iam hydroxide will be required. 
In other words, the quantity of potassium hydroxide necmaly will 
be in inverse proportion to the percentage of KOH present, Know- 
ing that 60 Gm. of 85 ber cent, potassium hydroxide are required, 
and representing the unknown percentage strength hy p and the 
unknown quantity by 2, we may say p% 28596 :: 60:2, from which 
we dative «= 85% 60 or 2100, Thus, if the potassium hydroxide 


contains only 80 per cent, of KOH, it will require 63.75 (5100 + 
80) Gin, of potassium hydroxide and 936.26 Gm. of distilled water, 
for 63.75 at 80 per cent. is equal to 60 at 85 per cent., 51 being the 
result in both eases and yielding practically 1000 Gm. of a 6 per 
cent. solution. 

‘The object, in the first process, of heating the bicarbonate in solu- 
tion until effervescence ceases, is to convert it into monocarbonate, 
and thus obtain a purer article than if commercial potassium carbo- 
nate were used. By mixing the two liquids hot, and boiling the 
mixture for ten minutes, a more pia precipitate of calcium carbo= 
nate is produced, which settles rapidly and from which the solution 
of potassium hydroxide can be more readily separated, 

The process involves two simple reactions: 1. 2K HCO, = K,CO, 
+O, + HO; 2. K,CO, + Ca(OH), =2KOH + CaCO, Lime is 
used in excess of the theoretical requirement on account of its slight 
solubility, and experience has also taught that considerable dilution 
of the two liquids is necessary, a8 the reaction cannot be completed 
in concentrated solutions. 

In order to preserve the quality of the solution of potassium 
hydroxide it is essential that it be kept in securely stoppered bottles, 
to avoid absorption of carbon dioxide; the bottles should be made 
of green glass, as flintware is easily acted upon, and the stoppers 
should be thinly coated with paraftin or petrolatum, to prevent their 
becoming “fixed.” Solution of potassium hydroxide should never 
be filtered through paper, which is rapidly attacked by the alkali; 
large volumes are Pet decanted or siphoned from any sediment, 
while small quantities may be conveniently filtered through glass- 
woo! or asbestos. 

‘The official solution of potassium hydroxide has a specific gravity 
of about 1,046 at 25° C. (77° F.), and should contain about 5 per 
cent. of potassium hydroxide, which ie equal to about 27 grains in 
each fluidounce; its strength ix determined volumetrically with 
normal acid, each Ce. of which corresponds to 0.05574 Gm, KOHL 


Besides the potassium salts officially recognized, the following are 
occasionally used in medicine and pharmacy : 


Potassium Benzoate. KO,H,0, 4-3H,O or 0,H,COOK. 3H.0. 
—This salt can be most conveniently obtained by adding benzoie acid 
to 2 solution of potassium bicarbonate and evaporating the resulting 
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solution ; 100 parts of benzoic acid require 82.9 parts of potassium 
bicarbonate for complete Saletan: yielding 175.5 parts of a 
salt having the above composition, 


Potassium Chloride. KCl.—This may be obtained as a by- 
pone in the manufacture of other salts, but is chiefly derived 
m the mineral carnallite, a double potassium and 
chloride, extensively mined in Germany. 


Potassium Salicylate. 2KO.H.0,+ HO or 2, 
CO0K).H.0.—This can be readily prepared in the Bs nel 
for ena benzoate, simply using salicylic acid in place of benzoie 
acid, 100 parts of the former requiring 73.29 parts of potassium 
bicarbonate and yielding 127.6 parts of the newly formed salt, 


Potassium Sulphite. K,SO, + 2H,0.—When sulphur dioxide 
is into a solution of potassium carbonate until the carbon di- 
oxide has all been expelled, and another portion of jum car- 
honate equal in weight to that first used is then F ium 
sulphite will crystallize on concentration of the solution. Tf, in place 
of more potassium carbonate, strong aleohol be added to the solution 
containing sulphur dioxide in excess, potassium bisulphite, KHSO,, 
will crystallize out. 


Potassium Tartrate. K,C,H,0, + H,0 or (CHOH)( 
H,0.—Normal potassium tartrate is made from the bitartrate 
neutralizing the excess of acid present with potassium cay 

The salt is not official in the U. g Pharmacopoia, but is still recog 
nized in the British and German Pharmacopeias. 


CHAPTER XLII. 
THE COMPOUNDS OF SODIUM. 


‘THE official salts of sodinm resemble those of potassinm in many 
respects and are uently red by analogous processes. 
Twenty five salts, besides 3 liquid and 2 solid preparations, are 
recognized in the Pharmacopeeia, as follows : 


Ofteial Lato Name. 
Sodil Avotas, 

ii Arenas 
Sodii Arsenas Exsiccatus, 
Sodii Benzoas 


Sodii Bromidum, 
Sodium Carbonate, Monohydrated, Sodii Carbonas Monohydratus, 
Sodium Chlorate, Sodii Chloris. 
Sodium Chloride, Sedii Clhioridum. 
Sodium Citrate, Sodii Citras, 
Sitio He pophon Sod Hypopbeptin. 
jum Hypophosphite, ii Hy, 
Sodium ol by Sodii Todldeni. 
Sodium Nitrate, Sodii Nites 
Sodium Nitrite. Sodii Nitris 
Sodium Phenolsulphonate, Sodii Phenolsulphonas, 
Sodiam Phosphate, Sodii Phesphas, 
Effervescent Sodium Pho Sodii Phosphas Effervescena, 
Sodii Phosphas Exsiccatus, 
Sodii Pyrophosphas, 
Sodii Salieylox. 
Sodii Sulphus. 
Sodii Sulphis. 
Sodium Thiosulphate. Sodii Thiosulphas. 
‘Solution of Chlorinated Soda, Liquor Sod Chlorinate, 
Solution of Sodium Arsenate, Liquor Sod Arsoratis, 
Solution of Sodium Hydroxide, Liquor Sedii Hydroxidi. 
‘Troches of Sodium Bicarbonate, Trochisci Sodii Hicarbonatis 


_ Sodium Acetate. NaC.H,0, + 3H,0 or CH,COONa,3H,0.— 
‘This salt may be prepared by neutralizing acetic acid with sodium 
carbonate or bicarbonate, concentrating the resulting solution and 
crystallizing ; in a crude form it is ernie obtained in the 
manufacture of acetic acid, and may be purified by roasting and 


other processes. Sodium acetate differs from potassium acetate in 

containing nearly 40 per cent. of water of crystallization, and in its 

stability upon exposure to air; hence less care is necessary in its 
Sol 
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preservation ; it is about one-third as soluble in water and far less 
soluble in alcohol than the potassium salt. 

pe peiceeca or the see organic sodium Sore ic penengy 
as in the case o corresponding potassium. salts, by conv 
into aS on “4 ra ing sith a oy ba t 

nation, aC, HO, + 3H,0) + O, = Na,CO, + , 
suowa that fs molecules, or 270.2 parts, of ized sodium 
acetate yield, upon complete ignition, one molecule, or 105.31 parts, 
of anhydrous sodium carbonate ; hence each Ce, of } bari - 
tralizing 0.026327 Gm. Na,OO,, corresponds to 0.08755 im. ‘NaC 
0, + 3H,O. The Pharmacopeia demands that the official 
acetate shall be 99.5 per cent. pure, and 1.0 Gm. of the salt must, 
therefore, after complete ignition require 14.74 Ce, of } acid to neu- 
tralize the alkaline residue, as atte in the official test. 


Sodium Arsenate. Na,HAsO, + .—The official salt, as 
shown by the chemical formula, is disodium orthoarsenate, and 
bears a close analogy to the official sodium phosphate ; the exact eom= 

sition must depend upon the proportions of the ingredients used 
1n its manufacture. Sodium arsenate is usually obtained by fusing 
together, at a red heat, arsenic trioxide, dried sodium carbo 
sodium nitrate ; effervescence ensues, and, when complete quiet fusion 
ly et the residue will consist get Eyes ie 

the following equation: As,O, + 2 ), + Na,CO, = Na,As,O, 
~ N,O, + COn “The fused mass, having been seo on a stone 
slab and allowed to solidify, is dissolved, while still warm, in water, 
whereby the sodium pyroarsenate is converted into orthoarsenate 
by the appropriation of water ; thus, Na,AsO, + H,O = 2Na,H 
AsO, The solution is set aside to crystallize, when a salt con- 
taining 40.4 per cent. of water, and having the above formula, will 
be obtained. 

In the British Pharmacopeia the title Sodii Arsenas is applied 
to the anhydrous salt, described helow. 

The ial salt, upon exposure to dry air, ually loses a 

rtion of its water of crystallization until a salt of the bape oe 

Va,ITAsO, + 2H,O remains, containing only 16.2 per cent, of water; 
hence, it should be preserved in tightly stoppered bottles. 


Exsiccated Sodium Arsenate. Na,HAsO,—This salt, also 
known as anhydrous sodium arsenate, is prepared by allowing the 
crystallized salt to eflloresce at a temperature between 40° and 30° ©. 
(104° and 122° F,) until completely disintegrated ; the temperature 
is then gradually increased to 150°C, (302° F.) and continued until 
the product to lose weight. It is then reduced to a fine 
He The object of first allowing the crystals to effloresce at a 
moderate temperature is to prevent fusion of the salt in its own 
water of crystallization, as the latter would be much more difficult 
to drive off in that condition. Each Gm. of the exsiccated salt 
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corresponds to 1.677+ Gm. of the crystallized salt, but in all other 
respects the two salts are identical. 

e reason for directing the use of exsiccated sodium arsenate in 
pharmacopeial preparations is to insure uniformity in the arsenic 
content, since the crystallized sodium arsenate may contain 
proportions of water, depending upon the temperature at which the 
sryeala tare been formed and the care with which they have been 
preserv: 


Sodium Benzoate, Ni 0, or OH,COONa.—This salt 
may be sony anlantly  propered Seeneaing, benzoic acid in hot 
water and slowly adding sufficient sodium bicarbonate to form a 
neutral solution, which is then filtered and evaporated, with frequent 
stirring, on a water-bath, to dryness, 100 parts of benzoic acid 
require about 70 parts of official sodium bicarbonate and yield 
about a Vas of apie beams The mice on be 
in crystalline form, havi e composition NaC,H,O, + ; but, 
as icanlneenss readily, the Phaeonta has recognized only the 
anhydrous salt. 

The valuation of sodium benzoate is made, like that of the acetate, 
by ignition and titration of the resulting sodium carbonate with 
normal acid. The equation 2NaC,H,O, + O,, = Na,CO, + 5) 
+1300, shows that 286.02 parts of sodium benzoate will 
105.31 parts of anhydrous sodium carbonate; therefore each be 
H,SO, represents 0.071505 Gm. NaC,H,O, Using 1 Gm. of the 
salt, as directed in the official test, 13.85 Co. } H.SO, will be required 
to neutralize the alkaline residue if 99 per cent. NaC,H,O, be present, 
for 99 per cent. of 1=0.99 and 0.99 + 0,071605 = 13.84+. 


Sodium Bicarbonate. NaHCO,—This well-known compound 
is manufactured on a large scale by different processes. If sodium 
carbonate in crystalline form be treated with carbon dioxide, anhy- 
drous sodium bicarbonate, or acid carbonate, will be formed and 
water eliminated ; thus, (Na,CO, + 10H,O) + CO, = 2NaHCO, 
+ 9H,0 ; by using a mixture of anhydrous and crystallized sodium 
carbonate, a part of the eliminated water will be required for con- 
verting the former into bicarbonate, the rest being allowed to 
escape by drainage. Sodium bicarbonate is obtained also as an 
intermediate product in the manufacture of the normal carbonate by 
the Solvay ammonia-soda process, wherein concentrated solution o' 
sodium chloride is mixed with ammonia and then saturated with 
carbon dioxide under pressure, Sodium bicarbonate is precipitated 
and ammonium chloride remains in solution. In either case the 
newly formed sodium bicarbonate is washed with small quantities 
of water for the purpose of removing the more soluble impurities, 

The product of the Solvay process requires careful purification, 
owing to contamination with ammonium salts, especially ammonium 





by _pereolatin; 
distilled water i rying the purified residue with 


he Pharmacopreia does not require absolute 
bicarbonate, traces of carbonate, chloride, sulphate, — 
wever, 


being permitted. ‘The official salt must, however, ¢ 
Pen eee reel inceiatDy the demand that 
of the salt shall ike not lees ‘than 9.74. Cs. GPa rr 
for complete neutralization, each 

NaHCO,. 


Sodium Bisulphite. NaHS0O,.—This salt, known 
sodium sulphite, is rarely used in medicine. It is prepared b 
ing sulphur dioxide into a solution of sodium carbonate to sa 

until all carbon dioxide has been e: 
follows: Na,CO, + H,0 
is then concentrated and all to crystallize. 

Sodium bisulphite is not a very stable compound, and u 
posure to air is ually oxidized and converted into s 
sulphur dioxide being given off at the same time. The 
caused in a solution of the salt a4 addition of hydrochloric 
indicating the presence of thiosulphate, is due to finely precip 
sulphur. a 

‘he Pharmacopoin demands at least 90 per cent, of e 
NaHS0, in the offcial compound, which is determined oti 
ally by means of iodine, the latter acting a5 an oxidizi 
converting the acid sulphite into an acid sulphate; thus, Ni 
I, + H,O= NaHSO,+2HL. Since 103.35 parts of the acid 
phite require 251.8 parts of iodine for complete oxidation, 
yy L solution containing 0.01259 Gm. of iodine is capable 
zing 0,0051675 Gm, NaHSO,, and 43.55 Ce. will negated 
indicate 90 per cent. if 0.25 Gm, of the salt be used for q 
as directed, for 90 per cent. of 0.25 is 0.225 and 0.225 + 0.005167. 
=43.544-. The leaner directs the salt to be added te 
60 Ce. of the iodine solution and the mixture set aside in a glass 
stoppered bottle for 1 hour with occasional agitation, in order that 
complete oxidation may be effected. The excess of iodine is then 
titrated with sodium thiosulphate solution, of which not more 
than 6.45 Ce. should be required, showing that 43.55 Ce. of the 
iodine solution have been used by the sodium bisulphite added. This 
plan bas been found more accnrate than the gradual addition of 
iodine solution to a solution of the salt, which invariably gives low 
results, owing to the escape of sulphur dioxide, 
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Sodium Borate, Na,B,0, + 10H,0.—The more familiar name 
borax is usually applied to this compound, which, some. 
times called sodium biborate, is, as shown by the chemical formula, 
sodium tetraborate or pyroborate. It is found extensively in differ~ 
ent parts of the won , particularly in California, where immense 
quantities are obtained from the blue mud of certain lakes. Solution 
and recrystallization are resorted to for the purpose of purification. 
Considerable quantities of borax are obtained also from erude boric 
acid, by treating it with sodium carbonate, and from various min- 
erals conta borates of sodium, calcium, and magnesium, 

Borax is of special interest in pharmacy on account of its peculiar 
behavior with other substances. It is incompatible with mucilage 
of acacia, causing gelatinization, which can, however, be ented 
by the presence of sugar ; it precipitates many alkaloids from their 
solution, such as cocaine, TARPS, atropine, quinine, etc., except 
in the presence of glycerin ; it forms a damp, almost moist, mixture 
when triturated with alum ; in the presence of Byceria it decomposes 
alkali bicarbonates with effervescence ; and, lastly, while an aqueous 
solution of borax shows an alkaline reaction toward litmus, a solu- 
tion in glycerin has a decided acid reaction, which is to 
alkaline upon large dilation with water, This last behavior is also 
observed with other bodies resembling glycerin, such as mannitol, 
glucose, eto, 


Sodium Bromide. NaBr.—This salt is prepared in a manner 
similar to potassium bromide, either by decomposing a solution of 
ferrous bromide with sodium carbonate or by treating a solution of 
sodium hydroxide with bromine and finally reducing with charcoal 
any sodium bromate formed. 

Sodium bromide is somewhat hygroseopic, but does not deliquesce 
upon exposure to the air, As in the case of the corresponding 
potassium salt, some chloride is usually present, which is yolumetric- 
ally determined with 55, silver nitrate solution, each Ce. of which is 
equivalent to 0.010234 Gm, NaBr or 0.005806 Gm, NaCl. The 
rule given under Potassium Bromide (page 489) may be used for 
finding the exact percentage of sodium chloride contained in any 
sample. The Pharmacopeia requires the dry salt to contain not 
Jess than 97 per cent. of pure NaBr, and demands that not less than 


28.5 Ce., and not more than 80 Ce,, of i AgNO, solution shall be 
m 


necessary to precipitate completely 0.8 Gm. of the well-dried sult, 
potassiam chromate being used as an indicator, The lower limit, 
28.5, Ce. allowed in the titration will represent 0.2914 Gm. of pure 
NaBr, which is equal to 97.13 per cent, of the 0.3 Gm. of the salt 
used, while the higher limit, 30 Ce., allows the presence of not more 
than 2.96 per cent. sodium chloride, since each 0.223 Cec. of the 
silver solution used in excess of the theoretical quantity (29.34 Ce.) 
will represent 1 per cent. of sodium chloride, the difference between 
30 and 29.34, or 0.66, divided by 0.223 must indicate 2.96 per cent. 





el titration solution, 

: ys taneaes oon (Cok wlisell eeietiag 
of NaCl; hence 1 Gm. of the dried salt 
17.05 Ce. for 0,99 + 0.005806 = 17.05, 





THE COMPOUNDS OF SODIUM, 


Sodium Citrate. 2Na,0,H,0, + 11H,0.—This salt is rarely 
used in medicine, although ren with potassium citrate in thera- 
utic value, but has received recognition in the Pharmacopaia 
beat it if used in some official preparations. It may be 
by neutralizing a solution of citric acid with sodium carbonate or 
bicarbonate, which is then concentrated and allowed to crystallize, 
‘To make 100 Gm. of the salt will require 59.09 Gm. of citric acid 
and 52.37 Gm, of monohydrated sodium carbonate, or 71.3 Gm. of 
sodium bicarbonate. The salt contains nearly 26.5 per cent. of 
water of crystallization and eflloresces slightly when exposed to 
dry air. The Pharmacopmia demands 97 per cent. purity, 
which is determined by converting the salt into carbonate a 
then titrating with § acid, each of which corresponds to 
0.0591 Gm. of the crystallized citrate; hence in the ial teat 
16.4 Ce. of the acid solution will be necessary to indicate 0.9697 
nie of the salt, which is practically 97 per cent. of the 1 Gm. 
taken, 

The German Pharmacopeia recognizes a freshly prepared effer- 
vescent solution of spdiats. citrate under the ie Potio Riveri, 
River’s Draught, which is made by dissolving 4 Gm. of citric 
acid in 190 Ce. of water and gradually adding to this solution 
9 Gm, of crystallized sodium carbonate (equivalent to 3.9 Gm. 
of the monohydrated salt). The preparation is dispensed before 
effervescence hy entirely ceased, 50 25 to retain considerable of the 


carbon dioxide in the solution. It closely resembles in character 
the ee of potassium citrate of the U.S. P., but is considerably 
weaker, 


Sodium Hydroxide. NaOH.—The usual method of manufae- 
ture of sodium hydroxide, or caustic soda, as it is commonly called, 
is by decomposition of a solution of sodium carbonate by means of 
milk of lime, the filtrate, as in the ease of caustic potash, bein, 
evaporated in silver or iron vessels, and finally allowed to 
in suitable moulds, The product thus obtained is commercially 
known as soda by lime. A purer article may be obtained either by 
purification of commercial caustic soda with alcohol or by direct 
action of metallic sodium on pure water, 

Like potassium hydroxide, sodium hydroxide is very deliques- 
cent, and rapidly absorbs carbon dioxide upon exposure to the air; 
hence the same care must be observed in its preservation in tightly 
stoppered green-glass bottles, 

he Pharmacopeia makes the same requirements for the absence 
of other inorganic substances, with the exception of water, as in the 
case of potassium hydroxide, and demands that official sodium 
hydroxide shall contain not less than 90 per cent. of absolute NaOH, 
which is determined volumetrically with normal acid, each Ce. of 
which is capable of neutralizing 0.03976 Gm. NaOH. 
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Sodium Hypophosphite. NaH,PO, +- H,0.—Like the corr 
sponding potassium salt, this salt may be canine 
composing a solution of calcium hypophosphite wi dium care 
bonate or sulphate. After removal of the calcium salt by’ 

the solution is evaporated on a water-bath to dryness, with constant 
stirring for the purpose of granulation. 

Sodiam hypophosphite is hygroscopic, but more re eer ae 
the potassium salt upon exposure to air, and explodes readily when 
triturated with nitrates, chlorates, or permanganates, owing to its 
tendency to oxidation. 

The Pharm: ia requires the official salt to contain not less 
than 98 per cent. of pure NaH,PO,, but, as in the case of 
hypophosphite, gives no assay process for its determination, as the 

ravimetric inn alone are reliable; the latter are tedious and 
ence not well suited for the pharmacist. See explanation under 
Potassium Hypophosphite. 





Sodium Iodide. NaI.—This salt may be red 
iodine to a solution of sodium hydroxide ; bat Biker ed “he decries 
of the resulting sodium iodate with charcoal, some sodiom carbonate 
may be formed, it is preferable to obtain the salt by double 
decomposition of ferrous or ferroso-ferrie iodide with jum car~ 
bonate. The reaction taking place in either case may be explained 
by the following equations: Fel, +- (Na,OO, + 10H,O)=2Nal + 
TeCO, + 10H,0; Feil, +. 4(Na,CO, + 1OHLO) — 8Nal + ACO, + 
Fe, (OH), + 36H,0, ‘The mixture is boiled so as to facilitate sepa- 
ration of the iron compound by filtration, after which the filtrate is 
evaporated to dryness, with constant stirring, thus yielding a finely 
granulated salt. 

Sodium iodide crystallizes, in an anhydrous state, at tempera- 
tures above 40° C. (104° F-.), and this is the salt recognized by the 
Pharmacopeia ; but at ordinary temperatures it takes up nearly 
19.5 per cent. of water, and then has the composition Nal + 2H,0; 
the latter salt is decidedly less hygroscopic than the official anhy- 
drous salt, which readily absorbs moisture from the air. ‘This fact 
explains the very marked development of heat when strong solu- 
tions of the anhydrous salt are made, due to a chemical union of 
the salt with water, whereas similar solutions of potassium fodide 
produce a decided reduction of temperature. 

Sodium iodide, as well as its aqueous solution, gradually under 
goes decomposition upon exposure to light, becoming colored, henee 
both should be preserved in dark amber-colored bottles. 

‘The official salt must contain not less than 98 per cent. of pure 
sodium iodide, as indicated by the demand that 0.5 Gm. of the well- 
dried salt sha re not less than nor more than 34.6 Ce. yy 
AgNO, solution for complete precipitation. Each Ce. of the silver 
8 fution corresponds to 0.014878 G solute NaI, and hence 0.5 
of the latter would require 33. 1 any increase above this 
indicates the presence of sodium bromide or chloride, or beth, since 


al 
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these salts have a lower molecular weight than the iodide, The 
lower limit allowed by the Pharmacopoia, 83 Co. of the silver solu 
tion represents 0.490 (33 < 0.014878) Gra. of Nal, equal to 98 per 
cent, Assuming sodium chloride to be the only foreign haloid salt 
present, the higher limit, 34.6 Co., indicates an excess of 1 (34.6— 
33.6) Ce, over the theoretical quantity, which corresponds to 1.08 
per cent. of sodium chloride, as each 0.6252 Ce. represents 1 per 
cent. 


Sodium Nitrate. NaNO,—The immense nitre-beds of Chili 
and Peru furnish this salt in a more or less crude state; it is com- 
mercially known as Chili saltpetre, or cubic nitre, and is purified 
by repeated solution and crystallization, 

Sodium nitrate is of comparatively little interest in pharmacy, 
but is extensively employed in the manufacture of nitric and sul- 
phuric acids, potassium nitrate, ete, It differs from ordinary salt 
bass in being hygroscopic and in its greater solubility in water and 

ol. 


Sodium Nitrite. NaNO,.—This mult is interesting chiefly as 
the source of nitrous acid in the official process for the manufacture 
of ethyl nitrite in the preparation of spirit of nitrous ether, When 
sodium nitrate is heated with charcoal, starch, or similar reducing 
agents, sodiam nitrite is formed; but a better poe consists in 


heating fused sodiam nitrate for some time with lead in thin sheets, 
whereby the lead is gradually converted into lead oxide or litharge 
and the sodium salt is reduced to nitrite; thus, 2NaNO, + Pb, == 
2NaNO, + 2PbO. The fused mass is lixiviated with water, the 
solution tveated with carbon dioxide to remove any lead possibly 
held in solation, filtered, and finally allowed to erystallize. By 
repeated reerystallization a very pure salt ean be obtained contain- 
ing 98 per cent. and over of absolute sodium nitrite. 

On account of its deliquescent character and ready oxidation to 
nitrate upon exposure to air, the salt must be carefully preserved in 
tightly ined hottles. 

The value of sodium nitrite depends upon the proportion of 
NaNO, present, which should not be less than 90 per cent., and is 
determined volumetrically by titration with °y potassium I= 
ganate solution. From the equation 2K MnO, + 5NaNO, + 3H, 
SO, = 5NaNO, + K,SO, + 2MnSO, + 3H,O it appears that 313.06 
Gm. of potassium permanganate are eapable of oxidizing 342.85 
Gm, of sodium nitrite, and hence 1 Ce, of 7 KMnO, solution, con- 
taining 0,0031396 Gm, of the salt, corresponds to 0,0034285 Gm, 
of pure NaN To indiente 90 per cent. of 1 Gm, in the officiak 
test will require 26,25 (0.90 + 0,0034285) Ce, of the potassium per~ 
manganate solution, which is the quantity actually consumed, for 
30 — 3.75 = 26.25. 
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one-half, as in the case of dried sodium carbonate. The ted 
salt is in the form of a white powder and represents double the 
weight of the erystallized salt 

fervescent sodinm sulphate is directed by the British Pharma- 
copia to be made from the anhydrous salt in the same manner as 
se under sodium phosphate. It contains about 25 per cent. 


Sodium Sulphite. Na,SO,+ 7H,0.—Normal sodium sulphite 
is obtained by first preparing a solution of the acid pei ape 
explained under sodium bisulphite, and then adding a weight of 

ium carbonate to ates used, irae a ee salt will 
be formed ; thus, 2Na’ + = 2NaJSO, +- + % 
‘The solution is then ane poe se to crystallize, iS 

The official salt contains 50 per cent. of water of crystallization, 
and is liable to he contaminated with the same impurities as the 
bisulphite ; it effloresces upon exposure to air and, like the latter 
salt, is gradually eae sulphate. The Pharmacopoeia re- 

uires that the salt shall contain at least 96 per cent. of crystallized 
x }. which is determined by means of iodine solution, whereby 
all sulphite present is converted into sulphate, According to the 
equation, Na,SO,.7H,O + 1, = NaSO, + 2HI +. 6H,O, each Ce. 
Yo iodine solution, containing 0.01259 Gm. of iodine, is capable of 
oxidizing 0.01252 Gm. of the erystallized sulphite; hence 38.34 Ce. 


will be required for 0.5 Gm. of the official salt, as 96 per cent, of 
0.5 is 0.48 and 0.48 + 0.01252 = 38,33 +. The official test is made, 
as in the ease of the bisulphite, by adding an excess of the iodine 
solution, and after complete oxidation has been effected titrating the 
excess with sodium thiosulphate solution, 


Sodium Thiosulphate. N80, a .—This salt, wrong! 
called sodium hyposulphite, may be tate in various ways, Hist f 
as boilinga solution of sodium sulphite with sulphur (NaSO, }- 8 
=NaJ,0,), adding iodine to a solution of sodium sulphite and sul- 
phide (NaSO, + NaS + I = NuS,O, + 2Nal), boiling sulphur 
with solution of soda (6NxOH -+ 8, = Na,S,O, + 2Na,S, + 31,0), 
ete. ; the process employed on a large scale, however, consists in 
decomposition of calcium thiosulphate im solution by means of 
sodium carbonate or apr insoluble calcium carbonate or sul~ 
phate being precipitated, while sodium thiosulphate remains in 
solution and is recovered, after filtration, by crystallization ; the 
reaction may thus be indicated, Ca8,O, -+ Na,CO, = Na,S,0, + 
Ca0O,. Calcium thiosulphate is obtained either from the residue 
left in the manufacture of sodium carbonate by the Leblane 

known as alkali-waste, or from the gus-lime left in the purification 
of illuminating gas by dry lime. ith of these residues contain 
calcium sulphides which, upon exposure to the air, undergo oxida- 
tion and are converted into thiosulphate, 

= 



























Solution of Sodium Arsenate.—Like Fowler's 
amay be more conveniently considered wit 
compounds of arsenic, 


Besides the official salts of sodium, the following are © 
to pharmacists : 


Effervescent Sodium Citro-tartrate.—This nam 
the British Pharmacopeia to a eas combination 
Bicrbousts v4 See eects oe citric acid 
u ir 150 Gm. e ingredients, in fine powder, are 
feel asd the mixture granulated by placin; atin a dish 
between 93° and 104° ©. (197,4° and 219.2° F.) and stirring | 
erly as the powder begins to soften and agglutinate. The 
granular mixture when dissolved in water produces both 
tartrate of sodium, with the elimination of carbon dioxide. 


..\J 
Sodium Ethylate. O©.H,ONa.—This salt, also known as caustic 
alcohol, is obtained by direct action of metallic sodium on absolute 
alcohol, the metal being added in small pieces at a time as 9 
the evolution of hydrogen continues, and the mixture kept: e 1 

immersing the flask in cold water. The salt may be preserved in the 
form of crystals or powder in well-stoppered bottles. The British 
Pharmacopeia directs a solution of nad cthylate to be made by — 
dixolving 22 grains of metallic sodium in 1 fluidounce of absolute’ 
alcohol ; it is a colorless, syrapy liquid, containing 18 per cent. of 
the salt, and becoming brown by keeping. + 









Sodium Glycerophosphate. C,H,(OH).Na.PO, + H.0.—This 
compound is met with both in the form of a very hygroseopic salt — 
of alkaline reaction, and as a 50 per cent. aqueous solution. Tt is 
usually obtained by mutual decomposition between a solution 4 
barium or calcium glycerophosphate and one of sodium p 
or sulphate, but may also be made by dissolving sodium earbonate 
in an aqueous solution of glycerophosphoric acid and concentrating 
the resulting solution in a vacuum apparatus. 


Sodium Sulphovinate or Ethylsulphate. 1 it 
#0.—When sulphuric acid is added gradually to‘an equal weigh 
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of alcohol, sulphovinic or ethylsulphuric acid is formed; thus, 
C,H,OH + H,SO, = C,H,HSO, + H,O; this can be neutralized 
by adding barium carbonate in excess, filtering the mixture, and 
decomposing the solution of barium sulphovinate by a solution of 
sodium carbonate or sulphate. After filtration the clear liquid is 
evaporated at a moderate heat and crystallized. The salt 1s very 
soluble in water and algo in alcohol and glycerin, 


Sodium Tartrate. Na,0,H,0, + 2H,0 or (CHOH),(O0ONa),. 
2H,0.—This salt may be prepared, like the citrate, by simple sul 
stitution of tartaric acid for citric acid. To make 100 parts requires 
65.19 parts of tartaric acid and 125.73 parts of crystallized sodium 
carbonate, or 74.09 parts of bicarbonate. 


Sodium Valerianate. Na0,H,0, or (OH,),OHOH,COONs.—This 
salt may be made by neutralizing valerianic acid with caustic soda 
or sodium carbonate ; the solution is evaporated to dryness and the 
heat then continued until the salt fuses. If the valerianic acid is 
contaminated with amyl valerianate (apple oil), this will separate, 
and, floating as an oily liquor on the solution, can be removed. 
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stallized, and is preferably obtained in ‘ular powder form 
ats rating the aelation to dryness on a waranibatl Hy 
ithium bromide contains about 92 per cent. of bromine, a larger 
proportion than any other salt. It is very soluble in water and 
Teabol, and also soluble in ether, and must be carefully 
in, well-stoy bottles, 

‘The salt is likely to be contaminated with lithium chloride (due 
to chlorine in the bromine), and the Pharmacopeia requires not 
less than 97 per cent. of pure lithium bromide. e official test for 
the limit (1.75 per cent.) of other alkulies depends upon the solubility 
of lithium chloride in the amy! aleobol, in whieh other alkali chlorides 
are insoluble. The degree of purity is determined volumetrically by 
means of yy AgNO, solution; 0.20 Gm. of the dried salt must 

nire not less than 22.5 Co. nor more than 93.9 Ce. of the silver 
solution for complete precipitation, jum chromate being used 
as indicator. Each cn of the silver solution correspo! to 
0.008634 Gm. of lithium bromide, 0.2 Gm, of absolutely pure LiBr, 
would require 23.16 + Ce. The presence of other alkali bromides 
would cause a lesser quantity of the silver solution to suffice. The 
higher pharmacopaial limit, 23.9 Ce., is intended to limit the amount 
of lithium chloride present, and as some chloride is presumably 
present in all lithium bromide its presence will counteract the effect 
of other alkali bromides, and thus the titration may show a pare 
salt when in reality both impurities are present, 


Lithium Carbonate. Li,CO,—The carbonate, the parent salt 
of the other lithium compounds, is obtained from the mineral lepido- 
lite, a mixture of silicates and fluorides of potassium, sodium, alumi- 
nam, and lithium. By digestion with sulphuric acid impure lithium 
sulphate is obtained, which is freed from the other salts by erystalli- 
zation, treatment with milk of lime, ete. The final solution of alkali 
hydroxides is mixed with ammonium earbonate, whereby the lithium 
carbonate is precipitated ; or the mixed alkali hydroxides may be 
converted into chlorides, and the solution then treated with ammo- 


nium carbonate, For the purpose of purification lithium carbonate 
may be eras in water and treated with carbon dioxide, when 


an acid carbonate, LiHCO,, will be formed and enter into solution, 
upon heating which pure lithium carbonate will be precipitated. 
Lithium carbonate is the least soluble of all alkali carbonates, 
and is, moreover, only a little more than half as soluble in boiling 
ee asin cold water, It occurs in commerce as a light, odorless 
wader. 
ee The Pharmacopmia demands that if 0.5 Gm. of the salt be dis- 
solved in 20 Ce. of normal acid, not more than 6.6 Ce, of normal 
alkali shall be required to neutralize the excess of acid, indicating at 
least 98.5 per cont, of pure Li,CO,, As each Ce. of normal acid corre- 
sponds to 0.036755 Gm, of the pure salt, 0.4925 (98.5 per cent. of 0.5) 
dm. will require 13.4 Ce. of the acid, for 0.4925 + 0.036755 = 13.4, 








an on ae 
elaitial ob ertelivachd tine stearic Aeeia rarrprt 
the solution and ag it to erystallize. As shown: ution 
AHLGH.O, +H.) 514.00, BELO ~ 114 





will be obtained identical with that 


U.S. P. 

The Ph: im requires 98.5 per cent. purity: for: lithium 
citrate, which is paesnindal gravimatdaally as Tr the case of the 
benzoate, except that ammonium sulphate is not used, the citrate 
being ignited and treated with « little nitric and sulphuric acids to 


convert it into sulphate, The equations 2(Li,C,H, 
Oy = 3Li,CO,+ 9CO, + 13H,0 and 3Li,CO,+ 3 
+-3CO, + 3H,O show that 2 molecules or 560.16 Gm. 
lized lithium citrate will yield 3 molecules or 327,93'Gm, 
sulphate, and hence 1 Gm, of the former will yield 0, 
the latter. In the official test 0.6 Gm, of the anhyd: 

juired’ to yield not less than 0,387 nor more than 0.394) 
sulphate. Lithium citrate contains about 26.5 per cent. 
of crystallization, and as the salt is deliqueseent in moist air, 
Pharmacopoeia directs that the assa; shall be made with anhyd- 
rous salt; if absolutely pure, the 0.5 Gm. of citrate will’ yield 
0.3933 +-Gm. of sulphate; and if 98.5 io cent. pure, the yield 
will be 0.3875 -4-Gm. Any yield of sulphate residue greater than 
the highest theoretical will therefore indicate the presence of other 
alkalies or impurities. 

Both the anhydrous salt in powder-form and the erystallized salt 
occur in commerce. 

Investigation has shown that the commercial lithium citrate 
offered in this country is by no means uniform in composition, 
ing from an activates salt to one containing one or ee aaa 
of water; moreover, according to L. F. Kebler, the anhydrous 
salt is more or less deliquescent, but becomes non-deliquescent 
after a certain amount of moisture has been absorbed. 

Effervescent Lithium Citrate. —This preparation contains about 
5 per cent. of crystallized lithium citrate, and is made Wires general 
process directed in the Pharmacopwia for the manufactare of all 
granular effervescent salts. It has already been considered in the 
Chapter on Granular Effervescent Salts (see page 410). 


Lithium Salicylate. LiC,H,0, or 0,H,(OH)COOLi—This salt 
may be prepared by heating a mixture of 44 parts of salicylic acid, 
12 parts of lithium carbonate, and 100 parts of water until effer- 
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vescence ceases; it is then filtered and the solution evaporated to 
dryness. As in the case of sodium salicylate, a slight excess of acid 
is necessary to avoid discoloration of the finished product, and 
contact with metal must be carefully avoided. 
The Pharmacopeia requires for lithium salicylate 98.5 per cent. 
urity, to be determined gravimetrically exactly as in the case of 
Tithiurn benzoate. Each Gm. of lithium salicylate, if absolutely 
pure, will yield 0.382 Gm. of sulphate. In the official test 0.5 Gm, 
of the salt is required to yield not less than 0.188 nor more than 
0.192 Gm. of sulphate ; the theoretical yield, if the salt be 98.5 per 
cent. pure, would be 0.188 + Gm. 
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‘The Pharmacopecia requires that ammonium benzoate shall con- 
tain not less than 98 per cent. of pure NH,C,H,O,, but gives no 
directions for determining the purity, although tests are given for 
proving the absence of chlori sulphates and also heavy 
metal 


Ammonium Bromide, NH,Br.—Decidedly the best method of 
preparing this salt is by double decomposition between boiling hot 
concentrated solutions of ammonium sulphate and ium 
bromide, when, cre cooling, the newly formed potassium sulphate 
is precipitated, while ammoniam bromide remains in solution, To 
facilitate removal of the potassium sulphate, alcohol is usually 
added to the cooled liquid. The salt may be obtained in granular 
form by decanting the solution, concentrating it, and evaporating to 
dryness with constant stirring. 

Ammonium bromide may also be obtained quite pure by heating 
in a retort, on a sand-bath, an intimate mixture of jum 
bromide and dried ammonium sulphate, and subliming the vapors 
of ammonium bromide in a suitable condenser. 

The Pharmacopaia demands that ammonium bromide shall con- 
tain not less than 97 per cent of pure NH,Br, which may be deter- 
mined volumetrically with yy AgNO, solution, each Ce. of which 
corresponds to 0.009729 Gm. of the pure salt, In the official test 
0.3 Gm, taken should therefore require not more than 31.6 Co, of 
the silver solution, indicating the absence of more than 3 per cent, 
of ammoninm chloride, the rule given under Potassium Bromide 
being also applicable in this case, and each 0.2565 Ce, of the silver 
solution ca in excess of the theoretical requirement for pure NHBr, 
30,83 + Ce, indicating 1 per cent, of ammonium chloride, 


Ammonium Carbonate. NH,H |.NH,CO,.— Ax shown b: 
the chemical formula, the official salt is not the ican carpets 
which would have the composition (NH,),CO,, but is a mixture of 
acid ammonium carbonate and ammonium carbamate, It is obtained 
on an extensive scale by heating ammonium chloride with an excess 
of chalk and condensing the resulting vapors in leaden chambers; 
it is afterward resublimed. The decomposition is accompanied by 
the splitting off of ammonia and water; hence the composition of 
the snblimate, as given in the Pharmacopeia: 4NH,Cl + 2CaCO, 
= NH,HCO,NH,NH,CO, + 2CaCl, + NH, + H,0. 

‘The commercial ammonium carbonate is usually accompanied by 
enmipyreuma, to which its peculiar tarry odor is due, and for phar- 
maceutical pone only the purified article should be employed. 
Owing to the rapid deterioration of the salt on exposure to air, 
from loss of both ammonia and carbon dioxide, it should be pre- 
served in tightly closed bottles, the best container being a wide 
mouth frait jar provided with a rubber ring and metal clasp for 
hermetically sealing the glass top. Only firm translucent pieces of 
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ammonium. carbonate should be used, as the opaque 
tion is indicative of chemical change causing ¢ 
salt into acid carbonate or bicarbonate. 
When. the official ammonium carbonate is disso 
is converted into the so-called uicarbonate, a mi. 
and Beane te NHHCO,N be 
H,HCO,.NH, e Pl : 
salt shall ee not less than 97 per cent. of the official 
ield not less than 31.58 per cent. of ammonia gus. 
mine the purity, 2 Gm. of the salt are dissolved 
Ce. each of water and normal acid, the solution boiled 
carbon dioxide and the excess of acid then titrated Ri 
normal KOH solution, Not less than 37.3 (50 — 12.7) 
acid should be required to indicate 97 cent. p 
Ce, corresponds to 0.052003 Gm. of NH,HCO,.N 
1.94 (97 per cent. of 2) Gm. + 0.052003 = 37.3. +. 


Ammonium Chloride. NH,Cl.—Crade ammonium chloride is 
obtained by neutralizing the ammoniscal gas-liquors, c i 
the preparation and) purification of iluminating-gas from. i H 
pci oeblecis acid, evaporating the solution to dryness and 
liming the salt in iron vessels, This product, being usually ec 
taminated with iron, is, for pharmaceutical purposes, ad 
adding ammonia water to x hot solution of the salt, he | 
remove the precipitated ferric hydroxide, and evaporating the filtrate 
with constant stirring, so as to form a granular powder, 

The Pharmacopoeia requires not leas than 99.5 per cent, put 
which is determined by titrating a solution of 0.1 Gm. of the salt 
with 4; AgNO, solution, each Ce. of which corresponds to 0.005311 
Gm. of pure NELCl, and 0.0995 (99.5 per cent. of 0.1 Gm.) 
+ 0.005311 =18.74; hence at least 18.7 Ce. of the silver solution 
will be required for complete precipitation, potassium chromate being 
used as an indicator. 


Ammonium Iodide. NH,L—This salt is most con’ 
prepared by double decomposition between potassium iodide an 
ammonium sulphate dissolved in a small quantity of boiling water ; 
when the mixture has cooled, alcohol is added to insure a more por= 
feet separation of the newly formed potassium sulphate, and the 
solution of ammonium. iodide is filtered and evaporated to dryne 
constantly stirring. ‘The reaction is as follows: 2KI 4: (NEL).SO, 
= 2NH,I + K.S0, : 

Ammonium iodide must be preserved in tightly stoppered dark 
bottles, as it is very hygroscopic and is readily decomposed when 
exposed to air and light. As the Pharmacopmia directs, the salt 
should never be dispensed after it has become deeply cok but. 
may be restored to its original condition by dissolving in as hi 
water as possible, adding solution of ammonium sulphide until the 
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color is discharged, then filtering to remove bat viele sulphur, 
and evaporating on a water-bath to dryncas. ammonium sul- 
phide aulded undergoes Had emia uniting with the free iodine 
to form ammonium iodide, while sulphur is precipitated at the sume 
time; thus, (NH,).S + I,=2NH,I +8. 

The official test for the presence of ammonium bromide and chlo- 
ride depends upon the very ders solubility of silver iodide in 
ammonia water; hence any turbidity or precipitate produced in the 
ammoniacal filtrate upon the addition of nitric acid must be due to 
the presence of silver bromide or chloride. If the 0.25 Gm. of 
ammonium iodide directed to be used in the official test consist of 
pure NHI, 17.38 + Ce. of the silver solution will be required for 
complete precipitation, as each Co. corresponds to 0.014383 Gm. of 
pure NHI and 0.25 0.014383 = 17.38 ; the presence of ammo- 
nium bromide or chloride would increase this quantity, owing to the 
lower molecular weights of the latter compounds. As only 97 per 
cent, of purity is required, the 16.9 Ce. of silver solution ordered 
will suffice to precipitate all the ammonium iodide corresponding 
to such ity, for 97 per cent. of 0.26 is 0.2425 and 0.2425 + 
0.014383 = 16.86 +. As no silver bromide or chloride will be 
formed until all ammonium iodide has been decom , less than 
0.2425 Gm. or 97 per cent. of the latter salt taken will allow 
of their formation and consequent solution in the ammoniacal 
liquid ; hence the appearance of cloudiness within ten minutes after 


acidulating with nitric acid will indicate that more than 3 per cent, 
of ammonium bromide or chloride was contained in the sample, 


Ammonium Salicylate. NH,C,H,0, or CH, (OH)COONH,— 
This salt is conveniently prey nared by neutralizing ammonia water 
by means of salicylic acid and evaporating the solution to dryness, 
To make 100 parts of ammonium salicylate will require 89 parts of 
salicylic acid and 109,98 parts of 10 per cent. ammonia water. 


Ammonium Valerate. NH,C,H,0, or (CH,),CHCH.COONH,. 
—This salt, also known as ammonium valerianate, is prepared by 
neutralizing pure valerie acid with ammonia, conducting the 
directly into the acid, so as to avoid the presence of water, which 
insures more perfect crystals. 

When pertectly neutral, ammonium valerate has little disagreeable 
odor, but as the salt is prone to decomposition, it is frequently 
accompanied by the characteristic odor of valeric acid. The acid 
reaction sometimes observed in an aqueous solution of the salt is 
due to decomposition, which is indicated also hy the pronounced 
odor of the free acid floating on the surface of the solution: valeric 
acid being monobasic, there can be no acid salt of the same; hence 
any free acid present is due to loss of ammonia in the normal salt, 

‘The salt is rarely prescribed except in the form of the elixir of 
ammonium valerate; in the preparation of this elixir it is customary 
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must be conducted into the cold water for a of 
tim Se eee 


time, so that a greater amount may be al . 

Stronger ammonia water is not used in medicine, but has been 
found a very convenient source of supply for small quantities of 

ure ammonia gas, by simply Sel! ina flask provided with a 

Taliveey Biter and for this pu 8 been official Passe 
It can also be employed for the manufacture of er solutions 
of ammonia, which can be prepared of any desired strength by 
diluting the stronger ammonia water with plain water in proper 
proportions by weight, as explained on page 73. On account of the 
resin with which all solutions of ammonia part with the gas 
upon elevation of temperature, care should be exercised in opening 
bottles containing stronger water of ammonia, as serious accidents 
have been known to oceur from the sudden expulsion of liquid upon 
loosening the stopper, due to accumulation of gas in the vessel. 

‘The commercial grade known as 26° ammonia water corresponds 
to the official stronger solution. It should be purchased only in 
glass-stoppered bottles and preserved in a cool place, The official 
strong solution of the British Pharmacopia, liquor ammonite fortis, 
contains 32.5 per cent. of ammonia gas (by weight). 

The strength of the preparation is determined volumetrically, 
like that of the weaker solution, with normal acid. 


Spirit of Ammonia.—This is an alcoholic solution of ammonia, 


identical in peach with the official ammonia water, namely, 10 
ig! 


r cent, by weight of It is ured by heating stronger 
laa ne in a flask, at a febessinty, nob ragails 60° C, 
(140° F\), to avoid the transfer of aqueous vapor as far as possible, 
and conducting the into recently distilled alcohol, The object 
of the pharmacopeial direction to use recently distilled aleohol kept 
in glass vessels is to avoid contamination with organic matters, 
always present more or less in alcohol as ordinarily preserved, and 
likely to cause coloration of the liquid upon addition of ammonia, 

Spirit of ammonia is intended to be used in place of water of 
ammonia whenever addition’ of the latter would cause turbidity in 
resinous alcoholic solutions. 


Aromatic Spirit of Ammonia.—A hydro-alcoholic solution of 
normal ammonium carbonate, pleasantly flavored with essential oils, 
It contains 70 per cent. by volume of alcohol, | per cent. of oil of 
lemon, and 0.1 per cent. each of oils of lavender and nutmeg. 
When official ammonium carbonate is treated with alcohol a portion 
of the salt enters into solution, the carbamate being converted into 
carbonate, while the acid carbonate remains undissolved; therefore 
the Pharmacopeia directs in the formula for this preparation that 
ammonia water shall be added to the ammonium carbonate before 
the admixture of the alcoholic solution of essential oils. This causes 
a change of the official salt into normal carbonate, which is perfectly 
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soluble in aleohol; the change flected may be n 
as follows: NH,HCO,NH,N + NH, + 
In order to insure the complete conversion of the. 
it has been found advantageous to allow the mixture. 
carbonate solution and ammonia water to stand for twe 
four hours and then to add to it the aleoholic solution of oi 
wise a saline precipitate may form. 

Since 156.01 parts of official ammonium carbonate ¥ 
190.82 parts of the normal carbonate, the finished solution, 
perly made, will contain 41.58 + Gm. of the latter salt in 


each Ce. will contain 0.0415 -+ Gm, cae | 


Solution of Ammonium Acetate.—This Wier! 
known as Spirit of Mindererus, is an aqueous solu of ammo- 
nium acetate, containing also small amounts of ‘acetic and earbonic 
acids, It is preferably prepared fresh when wanted, as pre ! 


on hand for some time it gradually loses carbon dioxide and absor 
ammonia from the air, finally acquiring an alkaline taste. F t | 
according to the official formula, by dissolving 5 Gm. of ammoniam 
carbonate (in firm pieces) in 100 Ce, of diluted acetic acid, the fine 
ished product will contain 0,071 + Gm, of ammonium acetate in 
each de, (about 33 grains in each fluidounce), together with berber 
amount of acetic acid ; to the latter, as well as to the carbon diox 
remaining in solution, the pleasant, refreshing taste of the | 

tion is due. 100 Ce. of diluted acetic acid contain 6.054 of 
absolute acetic acid, of which, according to the equation NH Ht 


NHNH,CO, + 3HCJLO, = 3NHGHO, + HO + BOO | 
im. 


5.728 + Gm. are required to saturate of ammonium cat 
bonate, 





‘The following unoflicial salts of ammonium are sometimes used: 


Ammonium Bicarbonate. NH,HCO, This salt has been 
mentioned, in connection with the official carbonate, as the white 
pulverulent decomposition-product obtained when the official salt is 
exposed to air, It may be prepared either by treating official ammo- 
nium carbonate with twice its weight of water, when the carbam- 
ate will be dissolved, leaving the acid carbonate or bicarbonate ; or 
the official salt may be kept for two weeks under a bell-glass over 
sulphuric acid and lime, when the carbamate will be decony 
into carbon dioxide and ammonia, which are absorbed by the acid 
and lime, leaving the bicarbonate as a friable mass. When 
dry, ammonium bicarbonate is free from ammoniacal odor ; it ts 
soluble in 8 parts of water at 15°C. (59° F,), but is insoluble in 
alcohol. 


Ammonium Citrate. (NH,),C,H,0, or 0.H,(OH)(COONH,),— 
This may be prepared by neutralizing a solution of citric acid with 
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ammonium carbonate or ammonia water and carefully evaporating 
the solution on a water-bath, adding a little ammonia water from 
time to time, as the salt is readily decomposed. 100 Gm. of citric 
acid require for neutralization either 76.75 Gm. of ammonium car- 
bonate or 242.38 Gm. of 10 per cent. ammonia water, yielding 
115.21 Gm. of a salt of the above composition. 


Ammonium Phosphate. (NH,),HPO, The British Pharma- 
coperia directs this salt to be prepared by adding stronger ammonia 
water to diluted phosphoric acid until a slight alkaline reaction 
ensues, then evaporating the solution with occasional addition of 
ammonia water and setting the liquid aside so that crystals may 
form, which must be quickly dried on paper. 


Ammonium Sulphate. (NH,),80,—The crude salt is obtained 
by treating coal-gas liquor either with sulphuric acid or calcium sul~ 
phate ; if the latter plan be followed, it 1s customary to percolate 
the gas-liquor through powdered gypsum, whereby ammonium sul- 
phate is obtained in solution and calcium carbonate remains in the 
percolator. The solution is evaporated and crystallized, the crystals 
being purified by heating to about 240° C. (464° F.) to remove 
empyreumatie products, and final solution and recrystallization. 


au 
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tion between caleium chloride and sodium carbonate ; solutions of 
the two salts are mixed and heated, when calcium carbonate is 
thrown down as a dense precipitate, while godiam chloride remains 
in solution. ‘The decomposition may be illustrated as follows: 
CaCl, + Na,CO, = CaCO, + 2NaCl; to remove the sodium chlo- 
ride, the mixture is poured on a strainer and the precipitate washed 
with boiling water until the washings no longer indicate the presence 
of chlorine. 

Tf calcium carbonate be precipitated in the cold, it is floceulent 
and voluminous, in which condition it is difficult to wash it entirely 
free from the sodium chloride ; hence the use of heat is advantageous. 
‘The precipitate consists of a micro-crystalline powder, entirely free, 
however, from grittiness, 

At is not adapted for internal use, hut is employed in the prepa- 
ration of other calcium compounds. 


Prepared Chalk. CaC0,—The compound officially recognized 
under the name prepared chalk is native soft calcium carbonate, 
Aron E pelaesaes from most impurities. Chalk occurs abundantly. 
asa earthy mineral, on the English coast, which, by repeated 
treatment with water, may gradually be freed from impurities and 
coarser particles, ‘The process of clutriation has been fully explained 
on 114, After collecting the suspended fine powder, the latter, 


while still moist, is formed into small nodular masses by means of a 
funnel and then dried. 

Chemically, prepared chalk does not differ from the precipitated 
calcium carbonate, but, on account of its greater softness and adhe- 
siveness, it is better adapted for internal administration, and is the 
kind of chalk used in the official chalk mixture. Althongh it is 
never so white, and is probably less pure than the preceding article, 
the latter should never be aa in its place. 


Calcium Chloride. CaCl,.—This compound is extensively ob- 
tained in a crude state as a by-product in different chemical proc- 
esses. It may be obtained pure cither by dissolving pure calcium 
carbonate in pure hydrochloric acid or by dissolving ordinary challe 
or marble in hydrochloric acid and freeing the solution from iron 
and other impurities by treatment with chlorine and subsequently 
milk of lime; the mixture is warmed and filtered, the filtrate being 
finally exactly neutralized with hydrochloric acid. 

If a concentrated solution of calcium chloride be set aside to 
crystallize, a salt of the composition CaCl, + 6H,O, containing 
nearly 50 per cent. of water, will be obtained ; but if the solution 
be evaporated until a granular powder results, a very deliquescent 
white salt of the composition CaCl, -}) 2H,O, containing about 25 
per cent, of water, is produced, The Pharmacopcia recognizes only 
the anhydrous salt, which requires for its preparation a temperature 
above 200° ©, (392° F'), perfect fusion not occurring much below a 
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calcium chloride with sodium phosphate; it is a ape sree 
conte ubout 25 per cent, pg os and has the formula 
+ 2H,0. 


Dried Calcium Sulphate.—The terms dried Eypsum and cal- 
cined iets are also applied to this compound, which is obtained by 
carefully heating native erystalline calcium sul) or gypsum, 
CaSO, + 21,0, until Seopa of about three-fourths of its water. 
The heat must be carefully regulated, and not allowed to exceed 
105° C. (221° F.), as above this temperature the last portions of 
water will be expelled and the compound become anhydrous. If 
heated to 200° C, (392° F.), gypsum loses its property of uniting 
with water and setting to a firm mass, thus becoming useless for 
surgical purposes. 

The official exsiccated calcium sulphate is a powder Sonatas 
about 95 per cent. of calcium sulphate and 5 per cent, of water, It 
must be carefully protected from moisture. 


Lime. Ca0.—Caleium oxide, better known as unslaked or 
caustic lime, is obtained by calcining calcium carbonate in suitable 
furnaces known as lime-kilns. Oyster-shells, limestone, marble, 
and other varieties of calcium carbonate are used for the purpose, 
the final product varying in quality according to the source; for 
pharmaceutical and chemical parece: lime obtained by caleination 


of white marble is the most 
impurities. 

Good lime occurs in hard but porous masses, which, upon addi- 
tion of half their weight of water, ¢ heated and are converted 
into a soft white powder, known as slaked lime. The change is of 
a chemical nature, as is evidenced by the development of heat, 
resulting in the formation of calcium hydroxide: thus, CaO + H, 
= CaO Since lime, upon exposure to air, gradually absorbs 
moisture, and finally carbon dioxide, it must be preserved in well- 
closed vessels in a dry place. Lime thus changed by exposure is 
called air-slaked lime. 

Lime is used in pharmacy as a dehydrating agent and for the 
preparation of the official solution and syrup of re When slaked 
and mixed with five or six times its weight of water it forms a 
mixture known as milk of lime, 


Chlorinated Lime.—This compound, which owes its value 
entirely to the amount of available chlorine it contains, is prepared 
by exposing slaked lime on trays to the action of chlorine gas, care 
being taken that the temperature does not rise above 26° C. (77° 
F.), to avoid the formation of calcium chlorate. The views held 
by chemists regarding the nature of the compound formed differ, 
and the question has, at the present day, not been settled. Some 
contend that calcium hypochlorite, calcium chloride, and water are 


lesirable, being less contaminated with 
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and the formation of carbon monoxide and dioxide, which esea 
thus: CaSO, -+ C, = CaS + 2CO 4- CO, The starch sim, 
in the reduction, which, however, is not complete, as the fini 
product contains unchanged calcium sulphate and carbon in varying 
proportions, : 
Sulphurated lime, being liable to cecompaeians when exposed to 
air, must be carefully preserved in air-tight vessels, The official 
article is required to contain at least 60 per cent. of calcium mono- 
sulphide, upon which the virtues of the preparation depend; the 
determination being made by adding 1 Gm. of sulphurated lime to 
a boiling solution of 2.08 Gm, of crystallized cupric sulphate, when 


the copper should be completel ipitated ax sulphide. The 

uation Cu8O,.51,0 + CaS = Cutt sO, -+ 5H,O shows that 
247.85 parts of erystallized cupric sulphate require 71.63 parte of 
calcium monosulphide; hence 2.08 . will require 0.601 Gm., 
which is practic 60 per cent, of 1 Gm. 

‘The official title does not appear to have been well chosen, and 
the name Caleii Sulphidum Venale, Commercial Calcium Sulphide, 
would convey a better ides of the character of the compound, espe- 
cially as the official requirement is for not less than 60 per cent, of 
pe CaS, which in some samples has been found to run even a5 
high as 70 per cent. and over. 


Solution of Lime.—This liquid, more familiarly known as 
lime water, is intended to be a saturated solution of ealcium hydrox- 
ide, The official directions for its Frepasiion are simple an eed 
followed : a convenient quantity of lime having been slaked is mix 
with 30 times its weight of water and frequently agitated during a 
half-hour ; the liquid is decanted and thrown away, and to the residue 
is added about 300 times as much water as the weight of original lime 
used, and the mixture poured into bottles, The object of rejecting the 
first solution obtained after half an hour's maceration of the slaked 
lime with water is to get rid of the more soluble impurities, after 
which the purified lime is kept in contact with water as long as it 
continues to furnish a saturated solution, I¢ must not be supposed, 
however, that even the best lime will farnish unlimited quantities o! 
good lime water, and the supply should be tested from time to time, 
either volumetrically, as directed by the Pharmacopoeia, or empiri- 
eally, by breathing into a small quantity of it through a glass tube 
or boiling a little of it in a test-tube—in either case a turbid liquid 
should result, due to the separation of calcium carbonate in the first 
place, or calcium hydroxide in the second. 

Lime water is a very important article in pharmacy, and should 
receive careful attention, as it is chiefly used as an antacid for 
infants. Pure lime, free from alum, should be used, and either 
distilled water or that which has been boiled and cooled. ‘The aup- 
ply of lime water should be kept in tightly corked bottles, in a 
cool place, as carbon dioxide is readily absorbed and heat is 
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unfavorable to solution of the lime. Lime water is best decanted 
from the sediment—or, if filtered, this must be done under cover 
—the sediment. should then be again well distributed in the liquid, 
by agitation, after the desired supply of solution has been with- 
drawn, 

While a saturated aqueous solution of lime at 15° C. (59° F.) 
contains about 1.70 or 1.75 Gm. of calcium hydroxide in every 
liter, the official requirement of not less than 0.14 per cent. more 
nearly represents the average strength of good lime water. Accord- 
ing te the equation H,SO, + Ca(OH), -- CaSO, +- 2H,O, showing 
that 97.35 Gim, of the avid are capable of neutralizing 73.56 Gm. 
of calcium hydroxide, each Ce, of 5 acid containing 0.0048675 Gm. 
of absolute HSO, used in the official test, corresponds to 0.007356 
per cent, or 0.008678 Gm. of Ca(OH), and 19 Ce. will indicate 
Q00T3IG LY or 0.14 per cent. 








CaC HOPO - HO cr CH- 
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Strontium Bromide. SrBr, {+ 6H,0.—This salt be 
pred by: oeniGfalidigg dita iy vebcomke anil wittn tee cepa 
carbonate added in excess, filtering the mixture, and evaporating the 
solution until crystals begin to form. Upon cooling, the salt sepa- 
rates in crystals, which should be dried at a moderate heat. 

Since pure strontium earbonate is difficult to obtain, the use of 
pure strontium hydroxide has been suggested instead, as the latter 
may be prepared readily from the nitrate by converting it into oxide 
hy calemation and then slaking this with water, removing an 
barium and calcium present by further appropriate treatment with 
water. 

‘The official salt contains about 30.4 per cent. of water of erystal- 
lization, and deliquesces rapidly upon exposure to air. It can be 
rendered anhydrous by heating to 120° C. (248° F.), The Pharma- 

ia requires that the crystalline salt shall contain not less than 
97 per cent. of pure strontium bromide, to be determined by titra- 
tion with 4 AgNO, solution. In the official test 0.5 Gm. of abso- 
lutely pure SrBr, would require 28.33 Ce, of the silver solution, and 
a like weight of pure strontium chloride would require 87.79 Ce, ; 
hence each 0.0946 Ce. used in excess of 28.33 indicates 1 per cent. 
of chloride, and 1.07 (29.4— 28,33) Ce, would represent 11.31 

r cont, if strontium chloride be the only impurity present, which 
is entirely too large; but it must not be overlooked tha calcium salts, 
if present, will also materially increase the quantity of silver solu- 
tion required for complete precipitation. ¢ lower limit allowed, 
27.48 Co., indicates 0.485 Gm, of the crystalline strontium bromide, 
or 97 per cent. Barium and calcium bromides may be nt 18 
impurities; for the former the Pharmacopceia prescribes a limit test, 
while the latter is ignored. 


Strontium Iodide. SrI, + 6H,0.—Like strontium bromide, 
this salt may be prepared either from pure strontium carbonate or 
hydroxide by solution in the respective acid, but, since solution of 
hydriodie acid is rather unstable, it should be freshly prepared for 
ae purpose, The process is identical with that for the preceding 

t, 


Strontium iodide is also deliquescent, but contains less water of 
crystallization (24.05 per cent.) than the bromide. By exposure to 
air and light it is colored yellow, and must, therefore, be preserved 
in dark, amber-colored bottles. 

The Pharmacopeia demands at least 98 per cent. purity for the 
crystallized salt. In the official test, 0.5 Gm. of the salt, dissolved 
in water, is precipitated by addition of an excess of yy AgNO, 
solution in the presence of nitric acid, the excess being determin 
by means of potassium sulphocyanate solution, using ferric ammo- 
nium sulphate as indicator. ‘The Pharmacopmia requires that not 








CHAPTER XLVI. 
THE COMPOUNDS OF MAGNESIUM. 


Aurnover the official esium salts are but few in number, 

they are a employed froth by physicians and beak eran 
ractice. macopreis izes 6 preparations of magne 

Ea) of which 1 is a liquid. The following comprise the list: 


‘Official English Name, OMelal Latin Name, 
Magnesium Oxide (Magnesia), Magnesii Oxidem. 
Magnesii Oxidum 
Magnesii Carbonas 


leavy a, 
Magnesium Carbonate, 
Magnesium Sulphate, Magnesii Sulphas, 

Effervescent Magnesium Sulphate, Magnesii Sulphas Effervescens, 
Solution of Magnesium Citrate, Liquor Magnesii Citratis. 


Magnesia. MgO.—The name calcined magnesia, by which this 
compound is commonly known, indicates the manner of its prepara- 
tion. esium carbonate is pressed somewhat firmly into a cru- 
cible and heated to dull redness, whereby carbon dioxide and 
water are expelled, leaving about 42 a cent. of residue consisting 
of ‘ium oxide. The process is known to be completed when 
a anal quantity of the residue, suspended in water, no longer effer- 
vesces upon addition of an acid. The heat isnot allowed to rise to 
full redness unless the powder can be kept constantly stirred, other= 
wise the magnesia is very apt to become granular. The followi 
equation illustrates the change taking place: 4MgCO, + Mg(OH 
+ 5H,O = 5MgO + 4CO, + 6H,0. 

Two varieties, a light and a dense calcined magnesia, occur in 
commerce ; the latter is recognized in the Pharmacopaia as heavy 
magnesium oxide, or heavy magnesia, ‘The two varieties are obtained 
in the same manner, but from light and heavy magnesium carbonate, 
respectively, Light magnesia is the kind generally used, and should 
invariably be employed when magnesia is to be dispensed in aqueous 
suspension ; small quantities of water cannot be mixed with it with- 
out rendering it harsh and gritty, and, if 1 part of magnesia be 
added to 15 parts of water, the mixture will soon set to a gelatinous 
mass, hence care must be observed that sufficient water be used to 
overcome this tendency, and never should the water be added to the 
magnesia, but always the magnesia to the water. This peculiar 
behavior with water is due to the formation of gelatinous magnesium 
hydroxide, Mg(OH),, and is characteristic of light magnesia, heavy 

esia not readily uniting with water. 
Light and heavy magnesia do not differ from each other chemi- 
oo 





ition yield not less than 40 per cent. of re 
ss than 96 per cent. shall consist of pure 
he British Pharmacopoeia recognizes both 
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magnesinm carbonate, and gives working formulas for their p 

tion, which differ from each other only in the concentration of the 
solutions used and in the length of time the mixture is boiled; the 
official English pesium carbonate has the composition 3MgCO, 
4 MeOH), + 41,0. 

Considerable magnesium carbonate is also made in England from 
dolomite, a native magnesium limestone, by ignition and treatment 
with water and carbon dioxide under pressure ; acid magnesium car- 
honate is formed and readily dissolved, and the solution, separated 
from the calcium carbonate, is treated with steam, whereby the basic 
carbonate is precipitated. 

Magnesium Sulphate. MgSO, + 7H,0.—This salt, better 
known as Epsom Salt (a name given to it in connection with its first 
production at Epsom, England, in 1695), may be made from native 
magnesium carbonate, magnesite, by treatment with diluted sul- 
phuric acid, but is obtained on a more extensive seale from kieserite, 
a native wsium sulphate, found near Stassfurt, in Germany, The 
mineral is first heated by itself and then treated with boiling water, 
whereby the magnesium sulphate is brought into solution, being sub- 
sequently purified by crystallization. 

Magnesium sulphate contains 51,13 per cent. of water of crystal- 
lization, and slowly effloresces on exposure to dry air. The 
acicular or rhombo-prismatic erystals, in which form it occurs in 
commerce, are produced by agitation of the crystallizing solution, 
whereby the formation of large crystals is prevented. 

The Pharmacopmia demands an almost absolutely pure product, 
requiring that official magnesium sulphate shall contain not less than 
99.7 per cent, of the crystallized salt, 

Several natural purgative waters, known as bitter waters, owe 
their therapeutic properties to the magnesium sulphate which they 
contain, 

The German Pharmacopeia directs the preparation of dried 
magnesium sulphate, for dispensing purposes, in powder-form. Tt 
is made by gradually heating orystalli magnesium sulphate on a 
water-bath until about two-thirds of the water has been expelled ; 
te seating white powder must be preserved in tightly ‘corked 

pottles, 


Effervescent Magnesium Sulphate.—This preparation, intro- 
duced into the Pharmacopmia to replace the former official efferves- 
cent magnesium citrate, represents about 50 per cent. of its weight 
of crystallized magnesium sulphate. The latter is deprived of its 
water of crystallization, by heating on a water-bath, before mixing it 
with the citric and tartaric acids and sodium bicarbonate. The 
granular compound is made by the general process directed in the 
Pharmacopeia for the preparation of all granular effervescent salts, 
and has Birtatly been considered in the chapter on Granular Effer- 
vescent Salts (see page 410). 








CHAPTER XLVII. 
THE COMPOUNDS OF ALUMINUM AND CERIUM. 


THERE are but 4 compounds of aluminum and 1 of cerium 
recognized in the Pharmacopeia, as shown by the following list : 





Official English Name. Official Latin Name. 
Alum, Alumen, 
Exsiceated Alum, ‘Alumen Exsicentum. 
Aluminum Hydroxide, ‘Alumini Hydroxidum. 
Aluminum Sulphate, Alumini Sulphas 
Cerium Oxalate, Cerii Oxalax, 


THE COMPOUNDS OF ALUMINUM. 
Alum. AIK(80,),+ 12H,0.—In pharmacy and medicine the 


term alum is applied to but one compound, although chemists recog- 
nize under the general name of alum several definite salts, the char- 
acteristics of which are that they are double sulphates of a univalent 
and trivalent clement, are isomorphous, crystallizing in the regular 
system of the cube and octahedron, and contain 12 molecules of 
water of crystallization, The univalent clements present may be 
either potassium, sodium, ammonium, cesium, rubidium, or silver, 
while the trivalent element need not necessarily be aluminum, its 
place being sometimes taken by iron, chromium, or manganese. 
‘The official alum is designated more specifically as potassium alum ; 
besides this, the following are also known: ammonia alum, AINH,- 
(SO), + 12H,O; chrome alum, CrK(SO,),+ 12H,O; iron alum, 
"uN H,(SO,), + 12H,0, ete. 
Crude alum occurs in nature in the form of alunite or alumstone, 
a mixture of aluminum hydroxide and aluminum and potassium sul- 
phates; from this, as well as from alum-shale and the minerals 
cryvlite and bauxite, official alum is obtained. Calcination and 
lixiviation, as well as treatment with sulphuric acid and addition of 
potassium sulphate or chloride, are brought into requisition in the 
ifferent processes, crystallization finally being employed for the 
purpose of purification, Owing to the presence of iron in the 
minerals from which alum is made, it is often found in the latter, 
but should not exceed traces, as determined by the official test with 
potassium ferrocyanide. 
Potassium alum is not quite so soluble as ammonium alum, which 
latter was formerly recognized in the Pharmacopoa, and 1s still 
543 
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Aluminum Sulphate. Al(80,), 4+ 16H,0.—This salt is prefer- 
ably prepared for medicinal by dissolving freshly pre 
aluminutn hydroxide in a sufficient quantity of sulphuric acid prop- 
erly diluted with water, An excess of acid phodld be avoided, as 
also an excess of the hydroxide; in the event of the latter, basic 
sulphates are likely to be formed, 100 Gm. of aluminum hydroxide 
(obtained from 607,45 Gm, of official alum) require 188.32 Gm. of 
absolute, or 203.58 Gm. of official, sulphuric acid to form a normal 
salt, The gelatinous hydroxide will dissolve quite readily, and the 
solution having been filtered is evaporated on a water-bath until a 
crystalline residue is obtained, 

Aluminum sulphate contains about the same peroaniige of water 
of crystallization ag official alum, but is far more soluble (about 
nine times) than the latter. 


Besides the official aluminum compounds the following is some- 
times used : 


Solution of Aluminum Acetate.—This preparation is 
nized in the German Pharmacopaia, and is prepared by adding 360 
Gm. of 30 per cent. acetic acid to a solution of 300 Gm. of aluminum 
sulphate in 800 Co, of water, and afterward introducing, in small 
portions at a time and with constant stirring, a mixture of 130 Gm, 
of calcium carbonate in 200 Co, of water. The whole operation 
must be conducted in a cool place, and the mixture set aside for 


twenty-four hours, neue Se oceasionally, when the clear liquid 


may be removed with the aid of a siphon, The solution contains 
about 7.5 or 8 per cent. of basic aluminum acetate of the composition 
AI(OH),(C,H,0,),. The reaction taking place in the foregoil 
process may be illustrated thus: (AL({SO,), + 16H,O) +- JHCALO, 
++ 8CaCO, = Al,(OH),(C,H,O,), + 8CaSO, + 8CO, + 17H,0. 


THE COMPOUNDS OF CERIUM. 


Cerium Oxalate,—The official cerium oxalate is defined to be a 
mixture of the oxalates of cerium, didymium and lanthanum, together 
with oxalates of other rare earths of this group, and hence no chemi- 
cal formula is given for the salt. The impurities are of course pres- 
ent in very small proportions and in no way affect the therapeutic 
value of the compound. The process for obtaining cerium oxalate 
from the mineral cerite, its chief source, is somewhat complicated, 
The powdered mineral is digested with sulphuric acid, the mass dried 
and treated with dilated nitric acid and hydrogen sulphide, to remove 
copper and other metals. The cerite metals are next precipitated 
by means of oxalic acid and the mixed oxalates, after the addition, 
of magnesium carbonate, are calcined and the residue dissolved in a 
emall quantity of concentrated nitric acid. The solution is poured 
into a large quantity of water containing about 0.5 per cent, of 

a 
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sulphuric acid, whereby the cerium is precipitated as yellow ceric 
sulphate, while lanthanum and didymium, together with the 
nesium, remain in solution. The ceric sulphate is dissolved in 
phuric acid and reduced to cerous sulphate, by means of sodium 
thiosulphate, after which it is precipitated, as cerous oxalate, with 
oxalic acid and dried. Cerium oxalate may also be readily obtained 
by interaction between a soluble cerium salt (nitrate) and a soluble 
oxalate. 

Cerium oxalate, as a rule, occurs as a white, granular powder, 
but sometimes has a pink color, due to the presence of larger pro- 
| ert of didymium. When heated to redness it is decom, , 
leaving about 47 per cent. of a reddish-brown residue, consisting of 
ceric and other rare earth oxides. When pure, it has the formula 
Ce,(C,O,),; + 10H,O, as shown by Power and Sheddon. 


Among the non-official salts of cerium, the nitrate, Ce(NO,), + 
6H,0, has been used to some extent. It may conveniently be made 
by decomposing cerous sulphate with barium nitrate, and 
the advantage of being freely soluble in water and alcohol. 


CHAPTER XLVIIL 


THE COMPOUNDS OF IRON, Fy 

Tere is no class of inorganic compounds, excepting the official 
preparations of the alkalies, more extensively employed in medicine 
than those of iron; they must therefore be consi as among the 
most important in the study of pharmacy, The Pharmacopeei: 
recognizes, besides iron in the lic form, no less than 30 differ- 
ent preparations of the same, of which 9 are liquid, Chemists have 
grou all compounds of iron into two ol Coy ae as 
ferrous and terric compounds, respectively, which differ from each 
other in striking physical and chemical properties ; this distinction 
has also been maintained in the official titles of the iron salts and 
their solutions. Ferrous compounds, in which iron is bivalent, are, 
when not anhydrous, of a green color, with one exception, the 
ellow oxalate, and form a blue recipitate of ferrous ferricyanide, 
Fe,(Fe(ON),)o Laie an Diivabull's ue, with solution of potassium. 
ferricyanide ; ferric compounds, in which iron is trivalent, on the 
other hand, are characterized by a reddish- or yellowish-brown color 
and form a blue precipitate of ferric ferrocyanide, Fe(Fe(CN),)s 
known as Prussian Blue, with solution of potassium 
cyanide, 

‘The following isa list of the official preparations of iron, divided, 
for convenience, into three classes : 


Official English Name, 
Metaltic Tron. 


Ferrum, 
Ferrum Reductum, 


Ferrous Compounds, 


Ferri Sulphas 


‘OfGcial Latin Name, 


rf 
Rediced Iron, 


Ferrous aaa 
Exsiccated Fer Ferri Sulphas Exsiceatus. 
Gmoulated Pe Ferri Sulphas Gmoulatas, 
Mass of Fes b Massa Ferri Carbonatix, 


Scccharated Ferrous Carbonate, 
Pills of Ferrous Ourbonate, 
Pills of Ferrous Torlide, 

rup of Ferrous Todide, 
Compound Iran Mixture, 


Ferri Curbonas Saccharatus. 
Pilulw Ferri Carbonatis. 
Pilule Ferri Todidi. 


5s Ferri lodidi. 
Mistura Ferri Composita, 


Ferrie. Compounds. 


Ferric Ammonium Sulphate, 
Ferric Chloride, 
Ferric Citrate, 


Ferri et Ammonii Sulphas, 
Ferri Chloridum. 
Perri Citras 

wT 
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The quantity of reduced iron depends, of course, upon the purity 
of the ferric hydroxide and the temperature employed. When ferric 
oxide is heated to 280° or 300° C. (536°-572° F.) in a stream of 
hydrogen, it is converted into ferroso-ferric oxide, Fe,O,, 3Fe,O, + 
H, = 2Fe,O, or 2(FeO + Fe,O,) + H,O, but metallic reduction 
does not occur until a temperature of 400° C. (752° F.) and over is 
reached. A bright-red heat, however, is not employed, as it causes 
a dense, compact product, which is not desirable ; therefore the com- 
mercial article, although a lighter powder, is usually contaminated 
with imperfectly reduced dixide 

Reduced iron should be free from lustre and of a grayish color, 
and when treated with warm diluted sulphuric or hydrochloric acid 
should leave not more than 1 per cent. of insoluble residue. Its 
value is based upon the proportion of metallic iron present ; the U. 
S. and German Pharmaco ias both demand 90 per cent., while the 
British Pharmacopeeia admits reduced iron of 75 per cent. purity. 
Frequent examinations of the commercial products have disclosed 
the fact that much inferior reduced iron is dispensed by pharmacists, 
but few samples coming up to the official requirements. 

The Pharmacopeeia directs that the ‘altntion of reduced iron 
shall be made by the iodometric method, which consists in adding 
an accurately weighed quantity of iodine, known to be in excess, to 
a given weight of reduced iron, in the presence of potassium iodide 
solution, and after maceration for one hour titrating the excess of 
iodine with sodium thiosulphate solution. The potassium iodide acts 
merely as a solvent for the iodine in the aqueous fluid, and thus 
brings the same into intimate contact with the iron. Since 251.8 Gm. 
of iodine are capable of combining with 55.5 Gm. of pure metallic 
iron, as shown by the equation Fe+ I, =. Fel,, 0.01259 Gm., the 
amount of iodine represented by 1 Ce. of yy sodium thiosul- 
phate solution will combine with 0.002775 Gm. of iron, which is 
exactly } per cent. of the 0.555 Gm. taken for the assay, and 0.02518 
Gm. of iodine, represented by 2 Ce. of the thiosulphate solution, will 
combine with 0.0 or 1 per cent. of pure iron; hence the quo- 
tient obtained by dividing 2.6 by 0.02518 will express the percent- 
age of pure iron corresponding to the 2.6 Gm, of iodine taken. If 
all the iodine taken could combine with the 0.555 Gm. of reduced 
iron there would be no necessity for further calculation, but as an 
unknown excess of iodine has been intentionally used, the exact 
amount in combination must be determined, Each Ce. of the sodium 
thiosulphate solution, ax stated above, corresponds to } per eent. of 
pure metallic iron in the 0.555 Gm, of reduced iron used, but as 
only } of the excess of iodine is titrated in the 25 Ce. solution, the 
total excess is equivalent to 4 times the number of Ce, of the sodium 
thiosulphate solution used, and hence the percentage of pure metallic 
iron corresponding to such total excess of iodine must be represented 
by 4 times the number of Ce, of the thiosulphate solution required 
multiplied by 4, or, in other words, by the number of Cc. multiplied 
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proportion of 0.65 Gm. for 1 Gm, (or 6.5 grains for 10 grains) of 
the latter, 


Granulated Ferrous § . FeSO, + 7HO,.—This salt 
differs from official ferrous sulphate in being in the form of a erys- 
talline powder instead of large crystals, containing, however, the 
same amount of water. It is of a much paler color than the «1 a, 
and, owing to its mode of preparation, is less liable to oxidation, 
The washing of the crystalline powder with alcohol is for the pur- 
pose of removing the acid and uncombined water as completely as 
possible, thus facilitating drying; a more effectual plan is to pour 
the acid solution, when cold, into one-half its volume of alcohol, 
whereby the salt is precipitated and can then be drained on a strainer 
and washed with diluted alcohol until free from acid. Rapid dey- 
ing in direct sunlight is advantageous, as it prevents oxidation. 

Granulated ferrous sulphate presents a convenient form for dis- 
pensing purposes, 


Mass of Ferrous Carbonate.—This preparation has been con- 
sidered on page 368, which see. 


Saccharated Ferrous Carbonate.—Although but little used at 
the present time, this preparation is still recognized in the Pharma- 
copia. It closely resembles the preceding preparation except that 
it oceurs in powder-form, and is directed to contain a minimum 
limit of ferrous carbonate, The official directions are to pour a hot 
solution of 50 Gm, of ferrous sulphate into a warm solution of 36 
Gm. of sodium bicarbonate contained in a flask, aiding decomposi- 
tion by rotating the vessel. ‘The precipitate is repeatedly washed 
with hot water until the newly formed sodium sulphate been 
removed, after which the precipitate is drained, mixed with 80 Gm, 
of sugar, evapotated to dryness, reduced to powder, and incorpo- 
rated with pulicient sugar to make the finished product weigh 100 


Gm. The reaction occurring between the ferrous sulphate and 
sodium bicarbonate may be seen from the iF equation : (FeSO, 


+ 7H,O) + 2NaHCO, = FeCO, + Na,SO, + CO, + 8H,O. As the 
powder readily oxidizes if exposed to air, it must be preserved in 
tightly stoppered bottles. 

The Pharmacopoia requires the presence of at least 15 per cent, 
of ferrous carbonate, determined by dissolving 1.15 Gm, of the 
powder in diluted sulphuric acid and ie with potassium .per- 
mangunate. Ferrous sulphate is formed, and the subsequent reae- 
tion is identical with that already explained under that head. Each 
Ce. #5 K MnO, solution, corresponding to 0.027601 Gm. of erystal- 
liced ferrous sulphate, must be equivalent to 0.011505 Gm. of ferrous 
carbonate, for 1 molecule or 276.01 Gm, of the former salt yields 
1 molecule or 115.05 Gm. of the latter. In the official test not leas 
than 15 Ce. of the permanganate solution will be required to show 
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of the 1,54 Gm. of syrup taken for the test; hence 6 Ce, will indi- 
eate 5 per cent, As already explained under Strontium Iodide, the 
addition of nitric acid in the official test ents dit ion of 
the liquid by the iron, and is always employed when silver nitrate 
te uaies with potassium sulphocyanate with ferric alum as an 
indicator. 


Ferric Ammonium Sulphate. FeNH, + 12H,0.—This 
salt, resembling ordinary alum somewhat in el nt constitution, is 
obtained by dissolving ammonium sulphate in a boiling solution 
of ferric sulphate and setting the liquid aside to crystallize, If a 
slight addition of sulphuric acid be made to the solution the erystals 
obtained will be more t in form and color. 

‘The crystals are liable to deterioration on exposure to air and 
heat, hence they should be preserved in tightly stoppered bottles in 
a cool place; when recently obtained or carefully preserved, they 
are of a beautiful pale-violet or hyacinthine color, but their solution 
in water is of a brownish-yellow color gradually changing to red, and 
deposits a basie salt. 

Ferric ammonium sulphate, also known as ferric alum or ammo- 
nio-ferric alum, should contain in the uneffloresced condition 99.5 
per cent, of pure ferric ammonium sulphate, representing not less 
than 11.5 per cent, of metallic iron, The latter is determined by 
the iodometrie method, involving the decomposition of potassium 
iodide by ferric chloride and titration of the liberated iodine by 
means of sodium thiosulphate, The addition of hydrochloric acid, 
as directed by the Pharmacopeia in the official test, converts the 
ferric sulphate into ferric chloride, which then in turn reacts with 
the potassium iodide added, as shown by the following pal 
(FeNH,(SO,), + 12H,O) + 4HC] = FeCl, + NH,Cl+ 2 s 
12H,0; FeCl, + KI = 14 KCl + FeCl,; from which it is seen 
that each atom or 126.9 Gm. of iodine liberated corresponds to 
1 molecule or 478.69 Gm. of crystallized ferric ammonium sul- 
phate and at the same time to 1 atom or 55.5 Gm. of metalli¢ 
iron. Now, since each Ce. of 4%, sodium thiosulphate solution repre- 
sents 0.01259 Gm. of iodine, it must correspond to 0.047869 Gm. 
of official ferric ammonium sulphate or 0.00555 Gm. of metallie 
iron, which latter figure is equal to 1 per cent. of the 0.555 Gm, of 
crystallized salt taken for the test, and hence 11.6 Ce. will be required 
to indicate 11.5 per cent, ‘This same quantity of ‘5 sodium thio- 
sulphate solution will also indicate the purity officially demanded fur 
11.5 X 0.047869 = 0.5505, and 99.5 per cent. of 0.595 is 0.5522, 


Ferric Chloride —The pharmacopaial directions for the prepara- 
tion of this compound are to evaporate official solution of ferric 
chloride on a water-bath to 40 per cent. of its weight and then set 
aside in a covered vessel so as to form a crystalline mass. The 
resulting product will contain about 73 per cent, of anhydrous ferric 
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The Pharmacopcia directs that the iron t in the various 
scale salts of iron shall be determined by the iodometric method, as 
explained in the case of ferric ammonium sulphate, the respective 
iron salts being first converted into ferric chloride by digestion with 
hydrochloric acid. In the case of ferric citrate the equivalent of 16 
per cent, of metallic iron is demanded. 


Ferric Hydroxide. Fe(' —The official directions for making 
this compound are to pour 10 volumes of solution of ferric sulphate 
into 13.8 volumes of 10 per cent, ammonia water, both liquids having 
been previousl. largely iluted with water. The process should not 
be reversed, otherwise basic ferric sulphate may be formed. Large 
dilution with water and a cool temperature are essential to insure 
the precipitation of a fully hydrated oxide, as indicated by the above 
formula, Ammonin water is purposely used in excess, 80 as to 
insure complete decomposition of the ferric sulphate ; the reaction 
eerie is as followa: Fe,(SO,), + 6NH,OH = 2Fe(OH), + 
3(NH,)SO,. 

The bulky precipitate subsides very slowly, and must be repeated! 
washed with cold water until the reaction for the presence of sul- 
er ceases and the odor of ammonia has disappeared. Tt is finally 
drained on a well-wetted strainer and mixed with sufficient cold 
water to make the weight of the finished product 3000 Gm, for 
every liter of solution of ferric sulphate used. In this condition 
the ferric hydroxide keeps fairly well fora time, if heat and light be 
excluded; but it paaally undergoes change, being converted into 
the compound FeO{OH), of a more decided reddish tint, and is 
then no tage suitable as an antidote, having lost its power to com~ 
bine with weak acids. 

Ferric hydroxide, freshly precipitated, is used in the preparation 
of certain official iron solutions. 


Ferric Hydroxide with Magnesium Oxide,—This preparation 
is to be much preferred to the preceding as an antidote in cases of 
poisoning by arsenic, as it can be made available at very short notice, 
not requiring tedious manipulation. It consists of a mixture of 
ferric and magnesium hydroxides suspended in a dilute solution of 
magnesium Ss and is made by adding a dilute solution of ferric 
sulphate to a dilute mixture of calcined magnesia and water; the 
mixture ix well shaken and is then ready for use. 

The Pharmacopaia, with the view of economizing time in eases 
of emergency, recommends that the dilute solution of ferrie sulphate 
and the mixture of magnesia and water be always kept on hand, 
ready for immediate use. The former consists of 40 Ce. of the official 
solution of ferrie sulphate and 125 ( water; the latter, of 10 
Gm, of calcined magnesia added to 750 Ce, of water, 


Ferric Hypophosphite. Fe(PH,0,),—Thix salt can be con- 
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‘The exact composition of this salt cannot be stated, as it may be 
a mixture of ferric phosphate and sodium citrate, or possibly a mixt- 
ure of four salts, ferric and sodium phosphates and ferric and sodium 
citrates, incomplete decomposition having taken place; hence the 
name sodio-citrophosphate of iron is frequently applied to the prepa- 
ration. 

The Pharmacopeia requires that soluble ferric phosphate shall 
contain iron in eames corresponding to 12 a cent. of that 
metal, which is determined as in the mater Ferric Citrate. 


Ferric Pyrophosphate, Soluble.—This rpreperseion closely re~ 
sembles the jing compound, and may be ein a similar man- 
ner, except that sodium pyrophosphate is used dniplace of the phos- 
phate, and that the sodium and iron salts are used in equal 

tions. Formerly this papa was made by Breciptiating, et 
ferric pyrophosphate, Fe(P,O,),, from a solution of ferric sulphate by 
means of sodium pyrophosphate, dissolving this precipitate in solu- 
tion of sodium or ammonium citrate and concentrating and scaling 
the solution ¥o obtained. 

The composition of soluble ferric pyrophosphate is as uncertain 
as that of the preceding scale sult, hence no definite formula as to 
its constitution ean be given. Like the soluble ferric rats it 
must be carefully protected against exposure to air and light. The 


two preparations are both of a green color (the phosphate bright 


green, the pyrophosphate apple green), but may readily be distin- 

uished from each other by boiling some of the salt with sodium 
aiceide solution, filtering, acidulating the filtrate with hydro- 
cnibas acid, and adding some magnesia test mixture (see U, 8, Phar- 
macopeia) and a slight excess of ammonia water ; in the ease of the 
phosphate a white crystalline precipitate of ammonium magnesium 
phosphate, NH,MgPO,, will oceur, while the solution of the pyro- 
phosphate will not be disturbed at all. 

Although ferric pyrophosphate in scales is known in commerce 
simply as pyrophosphate of iron, it is always best to designate it as 
soluble pyrophosphate of iron, because the true ferric pyrophosphate 
also occurs on the market (although rarely) in the form of a white 
insoluble powder, 

The amount of iron present in this preparation is required by 
the Pharmacopeia to he equivalent to 10 per cent. of metallic iron. 
The method of determination is identical with that designated for 
the other scale salts of iron. 


Tron and Ammonium Citrate.—This preparation resembles the 
official ferric citrate in appearance, but is more readily soluble than 
i cold water. It is obtained by mixing 100 Ce, of a 50 per 

. solution of ferric citrate with 40 Ce. of 10 per cent. ammonia 
water, concentrating and scaling the solution exactly as in the ease 
of ferric citrate, The resulting product must of necessity be of 
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Tron and Potassium Tartrate.—This compound may be made 
ibe process similar to that given for the eee scale salt, except 

t acid potassium tartrate ts used in place of ict ammonium tar- 
trate. The hot solution of iron and potassium tartrate is not at once 
concentrated and spread on glass, but filtered and set aside for 
twenty-four hours to cool; during this time a ipitate separates 
and the liquid becomes acid. Upon carefully neutralizing with 
ammonia water a perfect solution is again prone: which is then 
concentrated and sealed, 

Tron and potassiam tartrate is recognized in the British Pharma- 
copoia under the name Ferrum Tartaratum, and is so prescribed in 
Great Britain, It oceasionally happens that, as in the ease of the 
preceding salt, it has become acid and difficultly soluble, patie 
owing to careless preservation; in such a ease a few drops of 
Sei water carefully added to the residue will restore perfect 
solubility. 

The theoretical composition of the salt when anhydrous is K(FeO) 
CHO, or (CHOH KK COO(FeO), based Upaet the equation 
Fe(OH), + KHC,H,O, = K(FeO)C,H,O, + 20,0. Like all 
the other scale salts of iron, it contains variable jpeepaxtions, of 
water. The Pharmacopaia requires the presence of an amount of 
iron in combination corresponding to 15 per cent, of metallie iron, 


Tron and @ Citrate —The official scale compound of 
this name is unfamiliar to many pharmacists who have been in the 


habit of handling only the so-called soluble Abie It is prepared 


by dissolving 12 Gm. of dry quinine (pure alkaloid) in a strong solu- 
tion of 85 Gm, of ferric citrate, with the aid of 3 Gm. of citric avid, 
concentrating the solution on a water-bath to a syrupy consistence, 
and finally scaling the same on plates of glass. The yield is intended 
to be 100 Gm. 53 

The official iron and quinine citrate is intended chiefly to be used 
in the form of pills, tablets, ete, but not in solution ; for, although 
it is completely soluble in water, it dissolves very slowly. It is of a 
reddish-brown color, somewhat resembling ferric citrate in appear- 
ince, and deliquesees slowly in damp air. 

The Pharmacopeia demands that ‘the seale salt shall contain not 
Jess than 11.5 per cent. of dried quinine and an amount of iron eor- 
responding to 13.5 per cent. of that metal. Both ean be determined 
in one sample, the quinine gravimetrically and the iron by the iodo- 
metric method, and thus much time and labor saved. ‘The official 
estimation of the quinine is easily accomplished ; the addition of 
ammonia water to 2 solution of the salt precipitates the quinine as 
alkaloid, which, dissolving readily in the chloroform, can be with- 
drawn and the treatment with chloroform repeated twice, s0 as to 
insure the complete removal of the alkaloid. A globular separator 
(see Fig. 142, page 158) is better adapted for the operation than 
one of cylindrical shape, as by simple rotation the two liquids are 
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not less than 0.9 nor more than 1 per cent, of strychnine and a 
perite of ferric citrate correspo! to 16 por cent, of metallic iron 

he assay is made in the same manner as prescribed for iron and 
quinine citrate. 


Solution of Ferric Chloride.—An aqueous solution of ferric 
chloride, FeCl, containing not less than 29 per cent. of the anby 
drous salt. The official directions for preparing this solution 
in treating bright iron wire with hydrochloric acid diluted with 
about one-half its weight of water, oxidizing the resulting solution 
by means of nitric an hydrochloric acids, and finally, after addition 


of a little more hydrochloric acid, bringing the liquid to a definite 
weight by addition of distilled water, 

he mixture of iron, hydrochloric acid, and water is heated on a 
water-bath for not less than 1} hours or until effervescence ceases, 
which latter is due to the escape of hydrogen, the ferrous chloride 


The liquid, which has now assumed a deep green color, is poured 
slowly into a porcelain dish containing nitric acid, and then warmed. 
A change in color to reddish-brown at once occurs, owing to the 
conversion of the ferrous into ferric chloride, accompanied by effer- 
vescence and escape of red fumes, which may be illustrated by the 
following equation: 3FeCl,-+ 3HCl + HNO, = 3FeCl, + NO + 
2H,0, The red fumes are due to nitrogen tetroxide, NO, or NO, 
resulting from a union of nitric oxide, NO, with some of the oxygen 
of the air, 

It frequently happens that the color of the liquid remains 
blackish br some time; this is due either to a union of ferrous 
chloride with nitric oxide, in which ease it disappears upon further 
heating as oxidation progresses, or, it may be, to an insufficiency of 
nitric acid and consequent imperfect oxidation, 

To remove all nitrogen compounds, the liquid is heated on a sand- 
bath until free from nitrous odor, after which it is tested for ferrous 
salt, as prescribed ; and if more nitric acid is neceswary, this should 
be added drop by drop to the hot liquid and only as long as efferves- 
cence results, as an excess of nitric acid is not readily removed. If 
ferrous salt is found absent, a test for nitric acid should be made, 
and, if present, the liquid must be boiled on a sand-bath until 
entirely free therefrom ; this is preferably done with careful addition 
of small quantities of hydrochloric acid, which facilitates the expul- 
sion of nitrie acid by decomposing it, and prevents the formation of 
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solution, copious red ya) are evolved, due to the escape of nitric 
oxide in the air, and the liquid assumes a black tint Gree a 
‘on account of a union between the ferrous sulphate and nitric oxide ; 
these phenomena have been explained in connection with the manu 
facture of solution of ferric chloride (p. 561). 

Ifa little sulphuric acid be added to solution of ferric subsulphate, 
the color becomes lighter, and, if added to the extent of one-half the 
volume of the latter, a white mass, consisting of anhydrous ferric 
sulphate, will separate. 

he name Monsel’s Solution is usually srcliee to this pro jon, 
which is also prescribed by physicians as solution of persulphate of 
iron ; althoug! chemically incorrect, this last name is sometimes em- 
ployed in this comtry when the official solution of the subsulphate 
1s intended, partioularly by some of the older physicians. 

Solution of ferric subsulphate is a dense solution, having a specific 
gravity of about 1,548 at 26° ©, (77° F.), and is apt to separate 
semisolid erystalline whitish mass upon standing, particularly in. the 
cold. This is not a sign of deterioration, but is due tw the concen- 
tration of the solution, and ean be overcome by placing the bottle in 
warm water for a while and agitating, when pertect solation will be 
restored. The Pharmacopoia demands that the amount of basic 
ferric sulphate present in this solution shall correspond to 13.57 per 
cent. of metallic iron, to be estimated in the same manner as indicated 
for the other iron solutions. 


Solution of Ferric Sulphate.—An aqueous solution of normal 
ferric sulphate, Fe,(SO,),, containing about 36 per cent, of the salt, 
‘This solution is not used medicinally, being employed only for the 
preparation of other iron compounds. he is made in the same 
manner as solution of ferric subsulphate, except that a lu pro- 

rtion of acids is used, a different product being, thorefore, cbtainods 
The following equation, ere + 7H,O) + SHSO, + 2HNO, = 
3Fe(SO,), -}- 2NO + 46,0, shows that the reaction results in the 
formation of a normal salt, which is the onl point of difference in 
the composition of this and the pets solution. 

Solution of ferric sulphate is known in the British Pharmacopeia 
as Solution of Persulphate of Iron, but the official Latin title of the 
United States Pharmacopmia, Liquor Ferri Tersulphatis, is prefer- 
able, as at once indicating the true nature of the chemical compound 
present. It can readily be distinguished from Monsel’s Solution by 
a lower density and lighter color, and also by not separating white 
ferric sulphate upon addition of one-half its volume of sulphuric 
acid, The solution has a specific gravity of about 1.452 at 25° C, 
(77° F.), and is required to contain an amount of ferric sulphate 
corresponding to not less than 10 per cent, of metallie iron, 


Solution of Iron and Ammonium Acetate.—This well-known 
preparation is usually prescribed by physicians ax “ Basham’s Mix- 
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ferric to ferrous salt ; hence it should be protected from strong 
light. 

The proportion of ferric chloride present in the official tincture 
corresponds to 4.58 per cent. of metallic iron, and is determined in 
the usual manner with potassium iodide and sodium thiosulphate. 
Tn order to insure the absence of ferrous salt and other impurities in 
the official test, the Pharmacopeeia directs that 2.22 Gm. of the tine- 
ture be evaporated to dryness, mixed with 2 Ce. each of hydrochloric 
acid and solution of hydrogen dioxide and again evaporated to dry- 
ness before it is dissolved in water, and further treated with hydro- 
ehlorie acid and potassium iodide. Each Ce, of the sodium thiosul- 
phate solution used corresponds to 0.00555 Gm. of metallic iron, 
which is equivalent to } per cent. of 2.22 Gm., and not less than 
18.3 ('e, will therefore be required to indicate 4.58 per cent. of 2.22 
Gm. or 0.101676 Gm., for 0.101676 - 0.00555 -- 18.32. 


Resides the official preparations of iron, the following are em- 
ployed : 











Albuminate of Iron.—This compound occurs in the form of 
yellowish-brown scales, obtained by concentrating an alkaline solu- 
tion of ferric albuminate (see Solution of Albuminate of Iron) with 
the aid of a low heat, spreading the same on plates of glass and dry- 
ing at a moderate temperature. It represents between 3 and 4 per 
cent. of metallic iron, and must be carefully preserved. 


Arsenate of Iron.—This preparation, as found in the market, 
is of a variable composition, and consists chiefly of ferrous arsenate, 
Fe, AsO,),.6H,O, with ferric arsenate and some iron oxide. It is 
recognized in the British Pharmacopcia as iron arsenate, and 
directed to be made by mixing a solution of sodium arsenate with 
one of ferrous sulphate and adding some sodium bicarbonate. Fer- 
rous arsenate is precipitated, which is well washed and dried, in the 
meantime undergoing oxidation and changing from greenish white 
to olive green or bluish green in color. 


Benzoate of Iron, Ferric Benzoate. Fe(C,H,0.), or (OH: 
©00),Fe.—This salt may be obtained asa pale-brownish powder by 
adding a concentrated solution of sodium benzoate to a solution of 
ferric sulphate, washing the resulting precipitate with a little cold 
water, and drying the same. 


Bromide of Iron. Ferrous Bromide. FeBr,.—This compound 
is prepared by direct union of iron and bromine in the presence of 
water ; an excess of iron wire is used, and when a pale- green solu- 
tion results itis filtered and evaporated to dryness {na bright iron 
dish. It forms a dark, almost black mass, which turns brown 
through oxidation upon exposure to air; hence it must be preserved 
in tightly stoppered bottles, 
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diluted lactic acid until reactiun ceases, then filtering, concentrating, 
and erystallizing the solution. In the first process the reaction is as. 
follows = oe 0,)-5H,0 + FSO, 71,0 = 

CaSO, + 12) en eee 

formed with elimination of hydrogen; thus, Fe, + 44C,H,0, = 
2Fo(C,H,0,), +- Hy. 

Two varieties of ferrous lactate oecur in commerce, one in well- 
defined crystalline crusts and another in the form of a crystalline 
powder, ‘The first-named is to be preferred for pharmaceutical pur- 
poses ; it is, as a rule, more soluble and less likely to have become 
oxidized. Ferrous lactate should be preserved in tightly stop) 
bottles, in a dry place, as upon exposure to moist air it 1s ually 
converted into a ferric salt. 


Malate of Iron.—Impure ferrous malate occurs in the form of a 
blackish-green mass, obtained by digesting the juice of sour apples 
with iron filings, filtering, and evaporating the solution to the con- 
sistence of an extract. It is recognized in the German Pharmaco- 
paia under the name of Extractum Ferri Pomatum, 


Oxalate of Iron. Ferrous Oxalate. Fe0,0, or (CO0).Fe.— 
‘This salt may be conveniently prepared by mixing a solution of 
acid ammonium oxalate with one of ferrous sulphate; the lemon= 
yellow precipitate of ferrous oxalate is well washed with water until 


a reaction for sulphuric acid is no longer obtained, and then dried. 
This process affords a better yield than if ferrous sulphate be treated 
with pure oxalic acid, since some of the salt would be lost by solu- 
tion in the diluted sulphuric acid. 


Phosphate of Iron.—This compound has been mentioned in 
connection with the soluble salt of the same name. It is a variable 
mixture of ferrous and ferric phosphates with ferric oxide, and is 
recognized in the British Pharmacopaia, which directs it to be pre- 
pared by adding a solution of sodium phosphate to one of ferrous 
sulphate, finally adding some sodium bicarbonate, The precipitate 
of ferrous phosphate, Fe{PO, , is washed and dried, during whieh 
time it is slowly oxidized. Phosphate of iron is a slate-blue amor- 
phous powder, insoluble in water. 


Peptonate of Iron.—If egg-albumen be digested with pepsin 
and very dilute hydrochloric acid for some time at a temperature 
not exceeding 40° ©. (104° F.), a solution of peptone will be obtained, 
which, after being neutralized with solution of soda and added to a 
solution of ferric oxychloride, yields a precipitate of ferric peptonate. 
Tn order to obtain the compound in soluble form the precipitate is 
dissolved in water with the aid of a little hydrochloric acid and heat, 
the solution evaporated to a syrupy consistence, and spread on plates 
of glass, to be dried at a temperature not above 30° C, (86° P. 
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which it has been dried, and consists chiefly of ferric oxide and hy- 
droxide with some ferrous carbonate, The manner of it 
is to mix solations of ferrous sulphate and sodium carbonate 

whereby greenish-white ferrous carbonate is precipitated ; 
thoroughly washed with water and dried, during which i 
rapidly darkens and becomes oxidized, with the elimination of car- 
bon dioxide. Subearbonate of iron is practically identical with 
ferric oxyhydrate, FeO, ++ Fe{OH),, and is often designated as red 
steel-dust by the public. 


Syrup of Arsenate of Iron.—A preparation of the National 
Formulary containing about ay grain of ferric arsenate, Fe,AsO,, in 
each fluidrachm, It is le by preparing a solution of ferric 
arsenate from sodium arsenate and ferric citrate, and mixing this 
with simple syrup, the ferric arsenate being held in solution by the 
newly formed mai citrate, 


Syrup of Citro-iodide of Iron.—This preparation, also known 
as “tasteless syrup of iodide of iron,” is made, according to the 
National Formulary, by dissolving iodine in a solution of ferrous 
iodide and adding this solution to a solution of potassium citrate; 
a8 s00n a8 a reen color has developed sugar is added and dis- 
solved by agitation. Each fluidounce contains about 29 grains of 
ferric iodide, Fel,, equivalent to about 0.0635 Gm. in each Ce. 


Syrup of Soluble Oxide of Iron.—This syrup may be con- 
veniently prepared extemporancously as wanted, by forming « solu- 
tion of egal parts by weight of saccharated oxide of iron, water, 
and simple syrup. This is the formula given by the German Phar 


macopeia ; a more tedious process for making the area solu- 
tion of ferric chloride is given in the National Form . Each 
fluidounce of the syrup represents about 64 grains of metallic iron, 
or about 0.0143 Gm. in each Ce. 


Tincture of Citro-chloride of Iron.—The National Formulary 
directs this preparation, which is better known as “ tasteless tincture 
of iron,” to be made by adding sodium citrate to & diluted solution 
of ferric chloride and heating until perfect solution is effected. Aleo- 
hol is then added, and finally sufficient water to make up the re- 
quired volume, The tincture is of a deep-green color, and the amount 
of iron represented is about the same as in the official tincture of 
ferric chloride, 
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to produce a slight pink tint, it Ll. that 387 (60-13) Ce, of the 
oxalic acid solution shall be oxidized by the 0.2 Gm, of precipitated 
manganese dioxide used, which would indicate not less ee es 
cent, purity, for 0.004318 & 37 = 0.159766, and 0.159766 is 79.88 4- 
(practically 80) per cent. of 0.2. 

Commercial native manganese dioxide, also known as black oxide 
of manganese, or pyrolusite, is no longer recognized officially. It is 
found in different parts of Russia, Germany, France, Spain, and 
Great Britain, and also in Nova Scotia, Vermont, Pain ood 
and other parts of North America. Sometimes it is found nearly 


pure, butis pesaUy associated with other manganic ores, particularly 


with the inferior brown manganite, and often with iron, lime, tit, 
silica, etc. Pyrolusite is the most important and most abu t 
manganese mineral. When pure it consists of 63.19 per cent. of 
manganese and 36.81 per cent, of oxygen. The only use to which 
black oxide of manganese is put in pharmacy is in the preparation of 

ure chlorine water, and for thik purpose it should contain at least 
§5-70 per cent, of manganese dioxide, 


Manganese Hypophosphite. Mn(PH,0,), + saree salt 
may be made by decomposing a solution of calcium hypophosphite 
with one of manganous sulphate, stirring the mixture well, and setting 
aside in a warm place to allow the calcium sulphate to separate, after 
which the solution is filtered and allowed to crystallize, The Phar- 
macopeeia requires that the salt shall contain not less than 97 per 
cent. of pure Mn (PH,O),, which may be determined as in the case 
of other bypophoepbits. ‘The absence of calcium is demanded, as 
also of carhonate and phosphate. 


Manganese Sulphate. Manganous Sulphate. MnS0, + 
44,0.—This salt is obtained by heating a mixture of manganese 
dioxide and sulphuric acid to dull redness, in a crucible, for some 
time ; when cont! the mass is treated with water and filtered, The 
solution, if iron be present, is digested with manganous carbonate, 
filtered, concentrated and crystallized at a temperature not below 
20° ©. (68° F). If the solution be allowed to crystallize at a 
temperature approaching 5° C. (41° F.), a salt will be obtained 
containing 7 molecules, or nearly 46 per cent., of water, while the 
official salt should contain only 4 molecules, or 32 29 per cent. 

Manganous sulphate is used for the preparation of other manga- 
nese salts by mutual decomposition, such as the carbonate, hypophos- 
phite, and iodide, which are occasionally used in pharmacy. 


Chromium Trioxide. Chromic Anhydride. Or0,.—This 
compound, formerly recognized in the Pharmacopmia as chromic 
acid, and still commercially better known by that name, may be 
obtained by allowing strong sulphuric acid to act on a cold saturated 
solution of potassium dichromate, chromium trioxide being set free, 








CHAPTER L. 


THE COMPOUNDS OF MERCURY. 


Next to the preparations of iron, those of mercury are the most 
important obtained from the heavy metals. Like the iron com- 
pounds, they are divided into two series, designated as mercurous and 
mercuric compounds, respectively. In mercurous compounds, mer- 
cury appears univalent, while in mercuric compounds it acts like a 
bivalent element. The Pharmacopeia recognizes metallic mercury 
and 17 preparations of it and its compounds, as shown by the follow- 
ing list : 


Offictal English Name. Official Latin Name. 


Mercury, 
Mercury with Chalk, 
Ammoniated Mercury, 

Mild Mercurous Chloride, 
Yellow Mercurons lodide, 
Corrusive Mercurie Chloride, 
Red Mercuric Iodide, 
Yellow Mercuric Oxide, 

Red Mercuric Oxide, 

Mass of Mercury, 











Mercurial Ointment, Unguentam Hydrargyri 

Mercurial Plaster, Emplastrum Hydrargyri. 

Ointment of Ammoniated Mereury,  Unguentum Hydrargyri Ammoniati. 
Ointment of Mercurie Nitrate, Unguentum Hydrargyri Nitratis. 


Ointment of Yellow Mercuric Oxide, Unguentum Hvdrargyri Oxidi Flavi. 
Ointment of Red Mercuric Oxide, | Unguentum Hydrargyri Oxidi Rubri. 
Mercuric Oleate, Oleatum Hydrargyri. 

Solution of Mercurie Nitrate, Liquor Hydrargyri Nitratis, 





Mercury. Hg.—Nearly all commercial mercury is obtained 
by roasting the ore known as cinnabar, crude native sulphide of 
mercury, the sulphur escaping as sulphur dioxide, while metallic 
mercury is condensed and collected in suitable apparatus. As thus 
obtained, it is usually contaminated with lead, copper, and other 
metals, from which it is freed by treatment with diluted nitric 
acid ; it is finally washed with water and dried. On a small scale 
mercury may readily be purified by shaking with solution of ferric 
chloride and subsequently washing with water. For medicinal pur- 
poses, only pure redistilled mereury, which possesses a bright lustre, 
should be used; if contaminated with dust or other mechanical 
impurities, mercury may be successfully strained through a piece 
of close muslin or chamois skin. For weighing small quantities of 
mercury, it is most conveniently transferred from the stock bottle to 

573 











ic sulphide by hydrogen 

shervord wicca! 4a mcallc eaceaey 
Ammoniated Mercury. NH.HgCl.—' 
nown as white precipitate, is prepared by pr 





THE COMPOUNDS OF MEROURY. 575 


. of 


©. 
NH (He,0)Cl, which ts 
an 


likely to occur on exposure to light or heat, even excessive 
washing with plain water. 

‘The constitation of ammoniated mercury may be explained in two 
different ways. ‘The simplest way is to consider it as mercuric chlo- 
ride in which an atom of chlorine has been replaced by the amido 
group NH,, and in that ease the name mercuric chloramide will be 
appropriate ; the other view is that the compound is derived from 
ammonium chloride by replacement of two hydrogen atoms by a 
bivalent atom of mercury, as suggested by the name mercuric ammo- 
nium chloride. The Pharmacopein requires that it shall contain not 
less than 78 nor more than 80 per cent. of mercury, and if the 
process of manufacture has been carefully conducted about 93 Gm. 
of product will be obtained, which will represent very nearly 74 Gm., 
or 79 + per cent., of mercury, 

Ammoniated mereury is known also as amido-chloride of mor- 
cury, and is sometimes prescribed by German physicians as hydrar- 
gyrum amidato-biehloratum, 


Mild Mercurous Chloride. HgCl—This well-known sal 
commonly called calomel, is prepared by subliming a mixture of 
mercurous sulphate and ec cerrebtoeida in proper proportions. In 
order to obtain the product in the form of a soft, fine powder, the 
vapors are conducted into a spacious chamber into which steam is 
introduced simultancously ; the presence of aqueous vapor also frees 
the sublimate from mercuric chloride, some of which is always 
formed, by solution in the condensed water. Thus obtained, the 
ie is known as hydrosublimed calomel and is recognized in the 
Ferman Pharmacopmix as hydrargyrum chloratum vapore paratumn, 
When mercurous chloride is sublimed without steam it becomes 
necessary to reduce the erystalline sublimate to fine powder and wash 
it thoroughly with water until the washings are no longer affected 
by ammonia water or ammonium sulphide, showing the complete 
removal of mercuric ° , 

The mercurous sulphate used in the above process is made by 
moistening mercuric sulphate with water, plore an equivalent 
amount of mercury (198.5 parts for 293.85 parts of mercuric sul- 
phate), and triturating the mixture until all globules of mercury 
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Much green iodide of m is still sold Ms manufacturers, 
having been recognized in the Pharmacopeias of 1870 and 1880, 
but its production is due to a faulty process of py ion. When 
mercury and iodine, or mercury and mercuric iodide, are triturated 
together, yellow mercurous iodide is formed with variable 
tions of mereurie iodide, some of the mercury remaining uncombined 
in a finely divided form ; nee subsequent washing with alcohol the 
mercurie iodide is removed, leaving the insoluble mercurous salt 
intimately mixed with finely divided mercury, and of a green color, 
Similar results are likely to occur if mercurous iodide be precipitated 
from strong neutral solutions of mercurous nitrate by means of 
ec iodide; hence the Pharmacopoia directs a dilute acid 
solution. 

Mercurous iodide has been associated with syrup of ferrous 
iodide in Femi, but such mixtures are incompatible, metallic 
mercury being deposited, a reaction similar to that explained above 
ee place, and mercuric iodide held in solution by the ferrous 
iodide. 


Corrosive Mercuric Chloride. HgCl,.—This compound, more 
familiarly known as corrosive sublimate, is obtained by sublimation 
of an intimate mixture of mercuric sulphate and sodium chloride, 
both in the form of powder. Mercurie chloride is formed as 
the result of mutual mposition ; thus, HgSO, +- 2NaCl = 
HgCl, + NaSO, The heat necessary for the process is likely to 
decompose some of the mercuric sulphate, with the formation of 
mercurous chloride, which is yolatilized and sublimed along with 
the mercuric salt. The British Pharmacopwia directs the addition 
of a small portion of manganese dioxide to the mixture before 
subliming it, for the purpose of preventing the formation of mer- 
curous salt. 

Commercial mercuric chloride occurs in heavy crystalline masses, 
and is usually contaminated somewhat with calomel ; hence pei 
clear solutions can sen be obtained, even with distilled water. For 
dispensing purposes only the chemically pure article obtained by 
recrystallization should be used. 

Aqueous solutions of mercuric chloride, if ex to light, 
Cesare undergo decomposition, liberating hydrochloric acid an 

lepositing calomel. The presence of ammonium chloride, however, 
prevents the change, 

The pharmacopmial test for the presence of arsenic in mercuric 
chloride depends upon the solubility of arsenic sulphide in ammonia 
water and its ee detection by the Gutzeit test, mereurie 
sulphide being insoluble in ammonia water, 


Red Mercuric Iodide. HgI,.—This salt is prepared by mutual 
decomposition between mercuric chloride and potassium iodide. the 
official directions being to pour a solution of 40 Gm. of the former 
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cipitation and deying 5 unless protected from light, the color of the 
peer prs doalis larkens on keeping, and if exposed to direct sun~ 
light decomposition rapidly occurs. 

Yellow mercuric oxide, being in a state of very fine division, is 
more active and more sensitive than the red oxide ; it is chemically 
identical with the latter, but differs from it in the molecular arrange- 
ment of its particles, being devoid of all crystalline structure, 
When digested with a solution of oxalic acid, yellow mercuric oxide 
ae white mercuric oxalate, while the red oxide remains unaf- 
ec 


Red Mercuric Oxide. HgO.—Although the name “red pre- 
cipitate ” is commonly applied to this compound, it is never obtained 
by precipitation, but always by calcination, As a rule, merouric 
nitrate is triturated with metallic mercury until the latter is extin- 

tished ; the mixture is then heated ina porcelain dish until yel- 
fowish or reddish vapors cease to be evolved and mercuric oxide 
remains, The metallic mereury is oxidized at the expense of the 
nitrie acid expelled from the mercuric nitrate, and pa recces mi 
be Meee y the following equation: 2Hg(NO,), +- Hg, = THe) 
+ 4NO,. 

Red mereuric oxide occurs as a crystalline powder or in crystal- 
line scales of an orange-red color, and by trituration with aleohol is 
gradually converted into a yellowish-red powder. When ex 
to light, it darkens in color, but more slowly than the yellow oxide, 
at unlike the latter, it is not affected by hot solution of oxalic 
acid. 


Solution of Mercuric Nitrate.—An acid liquid containi: 
about 60 per cent. of mercuri¢ nitrate and about 11 per cent. of 
free nitric acid. This, the only fluid preparation of mereury offi- 
cially recognized, is made by solution of 40 Gm. of mercuric oxide 
in a mixture of 45 Gm. of nitric acid and 15 Gm. of water. Accord- 
ing to the equation 3HgO 4- 8HNO, = 3Hg( NO,), + 2NO +- 44,0, 
643.14 parts of mercuric oxide require 500.56 parts of absolute 
nitrie acid to form 964.92 parts of mercuric nitrate; hence 40 Gm. 
will require 31.13 Gm. of absolute, or 45.78 Gm. of official, nitric 
acid and will yield 60.32 Gm. of the salt. Moderate dilution of the 
acid with water is advantageous, facilitating the solution of the 
newly formed salt. 

‘This very corrosive preparation, rarely used, and then only for 
external application, requires great care in handling. It is also 
known by the name acid nitrate of mercury, and is the densest 
solution of the Pharmacopmia, having a specific gravity of 2.086 at 
25° C. (77° F.). 


Among the non-official compoun of mercury of interest to the 


pharmacist, the following may be mentioned ; 
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___ Antimony Oxide. Antimonous Oxide. 

8b,0,—This compound is obtained by first 

antimony trichloride, SbCl,, from antimonous 
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oxide, with elimination of carbon dioxide and formation of sodium 
chloride ; thus, (25bCl, -|- 5Sb,0,) +- 3Na,CO, = 6Sb,0, + 6NaCl 4- 

). In place of sodium carbonate, ammonia water is ently 
employed. After ing of the oxide it is dried at a tem- 
perature not exgectting 100° C. (212° F.), so as to avoid the forma- 
tion of higher oxides. 

Antimony oxide is used in the manufacture of tartar emetic and 
antimonial powder. ‘The latter preparation is official in the British, 
Pharmacopaia, and is made by mixing 1 part of antimony oxide 
thoroughly with 2 parts of calcium phosphate. 


Purified Antimony Sulphide. Sb.8,—Although the official 
Latin name of this compound is given in the British Pharmacopaia 
as Antimonium Nigrum Puri) » the official English name is 
simply Antimonoua Sulphide. It is made by macerating finely 
divided native antimony sulphide, preferably obtained by elutria- 
tion, for several days in‘a closed vessel with diluted ammonia water, 
with frequent agitation; the liquid is then decanted and the resi- 
due repeatedly washed with water and dried at a gentle heat. 
Antimonous sulphide is always associated with arsenous sulphide, 
which it is intended to remove by the treatment with ammonia 
water, wherein it is soluble. Hager and others suggest that am- 
monium carbonate be added to the mixture, after two or three days’ 
maceration, with a view of dissolving less of the antimonous sul- 

hide, which, although soluble to some extent in the ammonia water, 
is totally insoluble in solution of ammonium carbonate. 

Purified antimony sulphide differs in appearance from the crude 
sulphide, being a lustreless powder of dark-gray or grayish-black 


color. 


Sulphurated Antimony.—This preparation is defined in the 
British Pharmacopeia to be a mixture of antimony sulphides and 
oxides with some sulphur, Commercially it is often designated as 
golden sulphuret of antimony or golden sulphur, and is recognized 
in the German Pharmacoperia as atibium sufphuratum aurantiacum, 
the German name being Goldechwefel, which is identical with golden 
sulphur. Sulphurated antimony, as recognized abroad, is not identical 
with the sulphurated antimony or Kermes Mineral, formerly official 
in our Pharmacopeia, The directions for its manufacture are to boil 
for two hours a mixture of purified antimony sulphide and sulphur 
with solution of sodium hydroxide, whereby sodium sulphide is 
formed which, reacting with sulphur and antimonous sulphide, 

ields sodium sulphantimonate, a compound known as Schlippe’s 

It—thus, Sb.8, + S, 4+ 3Na,S = 2Na,Sb8, ; some antimonous oxide 
is also formed by action of the alkali and remains mixed with the 
other earls obtained when diluted sulphuric acid is added to 
the solution of sodium sulphantimonate, which consists almost wholly 
of antimony pentasulphide ; the resulting hydrogen sulphide eseapes, 





Arsenic Trioxide. As,0,—This comp 
ries, and although it is still des t 
macopaias, the names arsenic trioxide, 0 
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seem more in conformity with its true character, since the dry sub- 
stance evinees no acid properties whatever, and shows only 

acid reaction even when dissolved in water. It is obtained chi 

as a by-product in the roasting of tin, cobalt, and nickel ores, and 
subsequently purified by sublimation, 

Arsenic trioxide occurs in two distinet varieties, an amorphous, 
vitreous (glass-like) form anda crystalline, opaque, porcelain-like 
variety, the former being gradually converted into the latter upon 
exposure to moist air, “ie wolubility of the two varieties in water 
differs materially, the vitreous being nearly three times as soluble 
as the porcelain-like variety, but the solubility of both is increased 
by the presence of hydrochloric acid or alkali hydroxides and car- 
bonates, alkali arsenites being formed in the last two cases, When 
arsenic trioxide is dissolved in water arsenous acid is formed ; thus, 
As,O, + 3H,0 = 2H,AsO,, which, however, cannot be isolated, ax 
upon evaporation of the solution arsenic trioxide ia again obtained. 

hile aleohol esd but a slight solvent effect on either variety, 

lycerin will dissolve about one-fifth of its weight of both, Miers 
lepositing a portion however upon dilution with water, and oil of 
turpentine dissolves the vitreous but not the opaque variety. 

Although tlie synonym white arsenic is freatently a lied itshould 
be borne in mind that the commercial product in powder form, known 
as white arsenic, is often impure and unfit for pharmaceutical pur- 

Arsenic trioxide should never be purchased in powder form, 


poses. 
except in bottles bearing on the label the name of some reputable 
manufacturer or dealer, 

The finaly of ursenie trioxide ean be readily ascertained by titra~ 


tion with tenth-normal iodine solution, which converts arsenous into 
arsenicacid. The Pharmacopmia requires that official arsenic trioxide 
shall contain not less than 99.8 per cent. of As,O,; 0.1 Gm. dis- 
solved in 20 Ce. of water together with 1.0 Gm. of sodium bicar- 
bonate should decolorize at least 20,3 Cc. 4, iodine solution, the fol- 
lowing reaction taking place: As,O, + $NaliCO, + I, + 2H,0= 
2Na,HAsO, + 4Nal + 8CO, + 5H,O, Since 1 molecule (or 
196.68 parts) of arsenic trioxide requires 4 atoms (or 503.6 parts) of 
iodine br complete oxidation, each Ce. of y iodine solution must 
correspond to 0.004911 Gm. As,O,, and 203 Ce. equal 0.0996933 
Gm., which is 99.7 per cent. of 0.1 Gm, The addition of sodium 
bicarbonate is made for the purpose of neutralizing the acids formed, 
thus preventing the constant liberation of iodine through decomposi~ 
tion of the hydriodic acid by the arsenic acid, 

The official method of determining the purity of arsenic trioxide 
is not very desirable on account of the long time required to effect 
pres solution of the arsenic trioxide in the presence of sodium 

icarbonate, and should be modified by adding to the hot mixture 
of arsenic trioxide and water small portions of a 10 per cent. 
solution of sodium hydroxide until solution is complete, after which 
the liquid is exactly neutralized by means of normal sulphuric acid, 
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tion is somewhat in doubt, some authorities believing that when one 
molecule of See and oe molecules ee acid jum 
carbonate are brought er with water, as in inl process, 
secondary potassium 01 nite, K,HAsO,, is formed according 
; 
ss 


s 
to the equation As,O, + 4KHCO, = 2K,HAsO, + 4 + HO 
others claim that rimary potassium orthe-arsenite, KH), » is pre 
duced ; while will others assert that potassium ieta-arsenite, KARO, 
only is formed, as in the iprepersdttas of the British and German 
Pharmacopmias made with equal weights of arsenic trioxide and 
normal potassium earbonate. 

The solution is most conveniently prepared in a small, po Be fe 
flask, whereby the evaporation of water is materially lessened ; the 
dilution should not be made until the liquid is cold. Solution of 
potassium arsenite is likely to develop fungi in the course of time, 
aod if av excess of alkali be present, as in the British and German 
preparations, the argenous acid is ually converted into arsenic 
vid ; it is better, therefore, not to keep the solution on hand in la 

uantities. While the rations of the United States and British 

harmacoperias are colored reddish by the compound tineture of 
lavender added, those of the German and French harmacopiias are 
colorless. The term liquor arsenicalis is officially used in Great 
Britain to designate this solution. 

Owing to its very poisonous nature, Fowler’s Solution should 
never be dispensed without a physician's prescription, and, although 
sometimes called for by the public, pharmacists should refuse to sell 
it, for their own protection as well as that of others. 

The official solution of potassium arsenite must contain 1 Gm, of 
official arsenic trioxide in combination in every 100 Ce, of solution, cor 
responding to 4.57 grains in each fluidounce, which is determined 
with iodine exactly as in the case of solution of arsenous acid, 


Solution of Sodium Arsenate.—An aqueous solution of sodium 
arsenate, containing 0.010 Gm, of anbydrous salt in each Ce. The 
object of using anhydrous sodium arsenate is to insure uniformity of 
strength in the finished product, as the commercial salt may contain 
variable proportions of water of crystallization (see 502); the 
temperature used for desiccation should not be earri yond 149° 
©, (300° F.), in order to avoid changing the sodium ortho-arsenate 
into pyro-arsenate. 

is preparation is not identical with Pearson’s Arsenical Solu- 
tion, recognized in the French Pharmacopcia, and prepared by dis- 
solving 1 part of crystallized sodium arsenate in 600 parts of water. 
As Pearson’s Solution is sometimes prescribed in this country, it 
should be borne in mind that the solution of sodium arsenate of 
the United States Pharmacopeia is about ten times as strong as 
the French preparation bearing Dr, Pearson’s name. The National 
Formulary states that Pearson’s Solution may be made by mixing 
1 volume of the official solution of sodium arsenate with 9 volumes 
of distilled water. 





BiC,H,0, + NHOH + H,0. 

f bismuth and ammonium citrate be t 
Bismuth Citrate, the Pharmacopoeia 
shall not be less than 48 per cent. 
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given above, the theoretical Pee of which would be 46.25 per cent., 
whereas a salt indicated by the second formula would over 51 
per cent, 

The scaled salt obtained by the official process slowly loses 
ammonia unless preserved in tightly stoppered bottles, thereby 
becoming opaque and partly insoluble in water. When such 4 con- 
dition exists, the cautions addition of a few drops of ammonia 
water to the turbid mixture usually effects a perfect solution, as in 
nyThe Brito Pharuesoyta tes lution of bismuth and 

¢ British rmacopoia recognizes a solution of bismuth an 
ammonium citrate, which is ieee dissolving 40 grains of 
normal bismuth citrate in 1 fluidounce of water by means of ammo- 
nia. It is prepared as described above, and is known in England 
alao as liquor biamuthi. 


Bismuth Subcarbonate. Bismuthyl Carbonate —The first step 
necessary in the manufacture of this compound is the preparation of a 
solution of pure normal bismuth nitrate, which is then decom bs 
means of a cold solution of sodium carbonate, When metallic peatath 
is treated with nitric acid, a solution of bismuth trinitrate, Bi(NO,),, is 
formed, and the arsenic which is almost invariably present in bis- 
muth is converted into arsenic acid, and combining with bismuth 
forms bismuth arsenate, BiAsO, In order to rid the solution of 
the latter salt it is diluted with water to incipient turbidity and set 
aside for twenty-four or thirty-six hours, when nearly ‘all the bis- 
muth arsenate will have been deposited, being less soluble than the 
nitrate ; by adding an excess of ammonia water to the clear solution 
all bismuth will be precipitated as bismuthous hydroxide, ammo- 
nium nitrate and arsenate remaining in solution. After washing the 
precipitate until the washings are tasteless, it is redissolved in nitric 
acid, and the resulting solution of purified bismuth trinitrate slowly 
added, with constant stirring, to a solution of alkali carbonate, when 
the following reaction occurs: 2Bi(NO,), + 3Na,CO, 4+ H,O= 
(BiO),CO, + HO + 6NaNO, +- 2CO,. The final precipitate, con- 
sisting of basic bismuth carbonate, is thoroughly washed with water 
and dried with moderate heat. 

The exact composition of bismuth subcarbonate depends upon 
the degree of dilution of the sodium carbonate solution and the 
temperature at which the bismuth nitrate is added and the final pre- 
cipitate dried, The Pharmacopesia demands that bismuth subear- 
bonate, upon being heated to redness, shall leave a yellow residue 
of bismuth oxide, Bi,O,, weighing not less than 90 per cent, of the 
original weight of the sample used ; a salt of the above composition 
will ield 83.02 per cent. of oxide, whereas the formula given by 
the British Pharmacopeia, 2(Bi,O,CO,) + H,O, indicates a salt 
which will yield 89.75 per cent. of oxide. In England the salt is 
known as bismuth carbonate or bismuth oxycarbonate, the British 
Pharmacopeia directing the use of ammonium carbonate in place 
of sodium carbonate. 
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The Pharmacopoeia requires that if bismuth subsalicylate be 
ignited and treated exactly as stated under Bismuth Citrate, it shall 
yield not less than 62 nor more than 64 per cent. of oxide, which 
corresponds to a salt having the composition given above, 





Among the non-official compounds of bismuth the following are 
of interest : 


Bismuth Oxide. Bi,0,.—This compound may be conveniently 
prepared by boiling bismuth subnitrate with solution of potassium 
or sodium hydroxide, washing the resulting precipitate well with 
water, and finally drying it on a boiling water-bath, It is official, 
recognized in the British Pharmacopewia. Bismuth oxide ix of He 
lowish-white color, and is used in the preparation of bismuth oleate. 


Bismuth Subiodide. Bismuthyl Iodide. BiOI—This salt is 
obtained either by boiling an aqueous suspension of bismuth sub- 
nitrate with potassium iodide or by heating, but not boiling, a solu- 
tion of normal bismuth nitrate with potassium iodide. fa either 
case the bright red or brownish-red precipitate is well washed with 
water and dried at the temperature of boiling water. 


CHAPTER LII. 
THE COMPOUNDS OF COPPER, LEAD, ZINC, GOLD, AND SILVER 


Wui.e capper and gold each furnish but one compound recog- 


nized in the PI 


harmacupwia, the official salts of lead, silver, and zinc 


are more numerous and of greater importance, as may be seen by 


the following list : 


‘Official English Name. 
Copper Sulphate, 


ate, 





Lead Nitrate, 

Lead Oxide, 

Lead Plaster, 

Cerate of Lead Subacetite, 
Solution of Lead Subacenate, 


Plumbi Oxidum. 

Emplastrum Plumbi. 
Ceratum Plumbi Subaceearis 
Liquor Plambi Subscetaris. 
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article may be obtained by direct solution of metallic ein 
diluted sulphuric acid aided by a little nitric acid, the following 
reaction taking place: Cu, + 3H,SO, + 2HNO, = 3CuS0, + 
2NO + 4H,0. The solution may be concentrated and allowed to 
crystallize or evaporated with frequent stirring, so that the salt will 
be obtained in the form of a coarse granular powder, which latter is 
more convenient for dispensing purposes. 

The official crystallized cupric sulphate, containing 36.1 per cent. 
of water, slowly effloresces upon exposure to air; hence it must be 
kept in tightly closed vessels. When deprived of all of its water of 
crystallization at a temperature of 200° nce F,), the anhydrous 

t forms a valuable dehydrating agent is used in the preserva- 
tion of absolute alcohol. 


Among the non-official compounds of copper the following may 
be mentioned as of interest to pharmacists : 


Copper Arsenite. OuHAsO,—This sali, which of late years 
has come somewhat into prominence, is obtained as a green pre- 
cipitate by decomposing a solution of cupric sulphate with potas- 
sium arsenite. 


Co; Acetate. Cu(0.H,0.), + HO or C00),Cu + 
0 Erystallized oupri¢ centr Bing oi Shei the 


Pharmacopeia of 1880, may be obtained by double decomposition 


of cupric sulphate and lead or calcium acetate; the solution after 
filtration is acidulated with acetic acid, concentrated, and allowed to 
crystallize. This salt must not be confounded with ordinary verdi- 
ris, a basic cupric acetate, which occurs in amorphous masses and 
has the composition Cu,O(C,H,O,).. 


Copper Nitrate. Cu(NO,), +- 3H,0.—A very deliquescent salt 
prepared from metallic copper by solution in diluted nitric acid and 
subsequent crystallization, 


Copper Alum.—By this name the German Pharmacopeia recog~ 
nizes a mixture of alum, saltpetre, cupric sulphate, and camphor, 
which has received also the official Latin title euprum aluminatum, 
It is prepared by fusing together 16 parts each of potassium alum, 
cupric sulphate, and potassium nitrate, and adding to the fused 
mixture, after removal from the fire, 1 part each of powdered 
camphor and powdered potassium alum ; aker thorough incorpora- 
tion of the powders the mass is poured on a slab to solidify, This 
mixture is sometimes prescribed by physicians as /apis divinus, 
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Lead Acetate. Pb(0.H,0.), -|- 3H.0 or (CH,COO),Pb + 3H_0. 
—This salt may be obtained by dissolving lead in diluted acetic 
38 
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When lead oxide is exposed to the air it slowly absorbs moisture 
and carbon dioxide, a basie lead carbonate being formed ; hence it 
should be kept in well-closed vessels; the Pharmacopaia limits 
the increase in weight due to such absorption to 2 per cent. The 
color of commercial litharge is not uniform, which is due to the 
manner of cooling the molten mass: if allowed to cool slowly, 
a reddish-yellow product is obtained; while if cooled rapidly, a 
yellowish-red color results. 


Solution of Lead Subacetate.—An aqueous liquid containing 
in solution not less than 25 per cent. of basic lead acetate of the 
approximate composition Pb,O(C,H,O,),. The official directions for 
preparing this well-known solution are to boil for half an hour a 
mixture of 180 Gm. of lead acetate, 110 Gm. of lead oxide, and 
700 Gm. of distilled water, with occasional stirring. When cool, 
the mixture is filtered and sufficient distilled water, previously boiled 
and cooled, added to the filtrate to bring the weight of the latter up 
to 1000 Gm. 

The lead acetate should be dissolved in the distilled water heated 
to boiling and then added to the lead oxide in the form of finely 
sifted powder, in divided portions, and slowly with constant stirring. 
After a thorough mixture has been effected it is then boiled for half 
an hour to complete the chemical reaction. Distilled water, prefer- 
ably that which has been boiled, so as to avoid the presence of 
earbon dioxide, as well as sulphates and chlorides, stoild always be 
used in the preparation of this solution, "The process of boiling the 
mixture is directed mainly for the purpose of economizing time, as 
the same changes will take place even at ordinary temperature, 
several days, however, being required, together with frequent agita- 
tion of the vessel. 

The quality of solution of lead subacetate depends largely upon 
the quality of the lead acetate and lead oxide employed. The _fol- 
lowing process, suggested by Haussmann, is admirably adapted for 
the retail pharmacist’s needs, and yiclds a more satisfuctory product 
than the official method ; pour 730 Ce, of distilled water, heated to 
boiling, into a strong bottle previously warmed and graduated at 
730 Ce; add quickly 170 Gm. of pure crystallized lead acetate in 
small pieces, cork the bottle, and dissolve by gentle agitation. After 
solution of the salt, add in divided portions 100 Gm, of lead oxide 
(97-99 per cent. pure), previously sifted, shaking the bottle after 
each addition. In about ten minutes the yellow color of the lead 
oxide will disappear, and after two hours all reaction will have 
ceased. The mixture may then be filtered under cover. 

Several basic lead acetates are known, the composition of which 
depends upon the proportions in which the lead acetate and oxide 
are employed ; thus the United States and British Pharmacopeias, 
using the acetate and oxide in the proportion of their molecular 
weights, obtain in solution the basic compound indicated by the 
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The Pharmacopeia also recognizes a dilute solution of lead sub~ 
acetate, made by mixing 40 Gm, of the above solution with 960 
Gm. of distilled water, previously boiled and cooled. This prepa- 
ration is popularly known as lead water. 


THE COMPOUNDS OF ZINC. 
Zinc Acetate. Zn(0,8,0,), + 2H.0 or (CH,CO0),Zn -} 2H,0,— 


This salt may be prepared by solution of either zine oxide or carbon- 
ate in hot, moderately diluted acetic acid, After filtration the 
solution is allowed to cool, when a lange portion of the newly formed 
salt separates. A further yield of erystals may be obtained by con- 
centration of the mother-liquor. It ‘is better to crystallize the salt 
from a slightly acid solution, 50 as to avoid the formation of basic 
zinc acetate, 

Zino acetate upon exposure to air slowly eflloresces and loses 
acetic acid, a basic salt being formed at the same time; hence it 
should be preserved in well-stoppered bottles. 


Zinc Bromide. ZnBr..—The most convenient method for pre- 
paring this salt is digestion of pure granulated zine with a solution 
of hydrobromie acid as long as reaction continues, then filtering and 
evaporating the solution to dryness. Zine bromide may, however, 
also be obtained by mutual decomposition between zine sulphate and 


potassium bromide or by the direct action of bromine on metallic 
zine in the presence of water. 

Zine bromide is a very deliquescent salt, and must therefore be 
kept in bottles closed with glass stoppers coated with paraffin. The 
Pharmacopeia requires that the salt when perfectly dry shall con- 
tain at least 97 per cent. of pure zinc bromide, and henee in the 
official test 0.3 om. should require not less than 26 nor more than 
26.8 Ce, of 7%; AgNO, solution for complete precipitation, potassium 
chromate being used as indicator, As 1 molecule of zine bromide 
requires 2 molecules of silver nitrate for precipitation, each Ce. of 
the silver solution, containing 0.016869 Gm. of silver nitrate, is 
capable of precipitating 0.011181 Gm, of zine bromide, which is 
equivalent to 3.727 per cent. of 0.8 Gm., and hence it will ey oni 
26 Ce. to indicate 97 per cent, of 0.3 Gm,, for 97 + 3.727 = 26.04 ; 
moreover, 97 per cent. of 0.3 .291, and 0.291 + 0.011181 = 26, 
Tf the salt should be absolutely pure, 0.3 Gm. will require 26,83 Co, 
of the silver solution, and the difference between 26,83 and 26 Ce, 
may be due to a higher percentage of purity or to the presence of 
chloride, the latter condition being more likely. 


Precipitated Zinc Carbonate—This amount is obtained by 
mutual decomposition between zine sulphate and sodium carbonate, 
On mixing cold solutions of these two salts normal zine carbonate is 
precipitated in a gelatinous form, but rapidly undergoes decompo- 
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pure zine chloride is capable of yielding 0.5972+ Gm. of xine oxi 
and hence in the official test 0.5 Gm.,, if the salt be 99.5 per cent. 
pure, should yield 0.2971+Gm. The reactions involved in the 
official test are precipitation of the zine chloride as basic zine earbon~ 
ate, conversion of this into zine nitrate by solution in nitric acid, and 
reduction of the nitrate to oxide by ignition, 


Zinc Iodide. ZnI,.—This salt can be prepared by direct union 
of iodine and zine in the presence of water, when neds iodide will 
be formed with liberation of hydrogen. The solution thus obtained 
is evaporated, with constant stirring, to dryness, the resulting salt 
resembling zinc bromide in appearance. Upon exposure to air zine 
iodide is gradually oxidized, iodine being liberated and the salt 
becoming colored ; hence it must be kept in small, tightly stoppered 
vials; like the bromide, it is also very deliquescent, 

Zine iodide should contain not less than 98 per cent, of pure 
Zul1,, which is ascertained by means of silver nitrate and potassiom 
sulph anate solutions in the presence of nitric acid and ferric 
ammonium sulphate solution, as is customary for the titration of 
iodides. Tn the official test not less than 31 nor more than 31.6 Co, 
of fy AgNO, solution shall be required for precipitation of 0.6 Gm, 
of zine iodide. ‘The lower limit will indicate 98 per cent. purity, 
since each Ce. of the silver solution cor nds to 0.015835 Gm. of 
zine iodide and 0.015835 X 31 = 0.490885 Gm., which is equivalent 
to 98 per cent. of 0.5 Gm. If the salt be absolutely pure, 0.6 Gm, 
will require 31.57-+4- Ce. of the silver solution for precipitation, and 
the difference between 31 and 31.6 Ce. required may therefore be 
due to a higher percentage of purity, or to the presence of bromide 
or chloride, or both, 


Zinc Oxide. ZnO.—For pharmaceutical purposes zine oxide is 
usually obtained by heating precipitated zine carbonate in a crucible 
until all earbon dioxide and water have been expelled, the process 
being identical with that for the production of magnesia; thus 
2WnCO, + 3%n(OH), = 5Zn0 + 2CO, + 3H,O. A red heat is not 
necessary, decomposition taking place at a. temperature of 250° or 


280° C. (482° or 536° F.). ‘The lower the temperature employed 
for expelling the carbon dioxide the whiter will be the oxide obtained, 
a full red heat always causing a decided yellow tint. 

The Pharmacopeia demands almost absolute pasty for zine 


oxide, 99.5 per cent., which is determined by dissolving 1 Gm, of 
the simple in an excess of normal hydrochloric acid (30 Ce.) and 
then titrating the excess with normal potassium hydroxide solution ; 
not more than 5 Ce. of the alkali solution should be required, al 

ing that at least 24.6 Ce. of the normal acid have been required to 
dissolve the zine oxide, The equation ZnO 4+- 2HC] = ZnCl, + 1,0 
shows that 1 molecule, or 80,78 Gm, of zine oxide, requires 2 sodles 
cules or 72.36 Gm. of absolute hydrochloric acid, or, in other words, 
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Zinc Sulphate. ZnSO, 4- 7H,0.—This salt is manufactured on 
a large scale by digesting metallic xine with diluted sulphuric acid, 
when zine sulphate is formed and hydrogen eliminated. As iron is 
nerally present in zine, this also is dissolved, and is removed by 
rst converting it into a ferric salt (by passing chlorine into the 
solution) and afterward adding zine carbonate, whereby all iron is 
precipitated as ferric hydroxide. The solution of zinc sulphate is 
separated by filtration, concentrated, and allowed to crystallize. 
Commercial zine sulphate frequently contains free acid, and is 
usually contaminated with iron and other metals ; for pharmaceutical 
popes only the purified salt in small crystalline granules should 
he used. On account of the acid reaction of an aqueous solution of 
zine sulphate with litmus-paper, free acid to be detected must be 
extnctil with alcohol, which has no effect on the salt, as directed in 
the Pharmacopeia. 


Zinc Valerate. ty -+ 2H,0 or .CHCH,COO 
Zn + MO Feeney obtel, an oe (Ca Pipe 


Zine Valerianate. When hot solutions of sodium valerate and zine 
sulphate are mixed, double decomposition takes place, sodium sul- 
phate and zine valerate being produced, the former of which 
remains in solution, while a portion of the zine salt separates in the 
form of scaly crystals and rises to the surface; a further yield of 

stals may be obtained upon concentration of the mother-liquor. 


‘The erystals are afterward drained, washed with small quantities of 
cold water, and dried at ordinary temperature. 


Solution of Zinc Chloride.—An aqueous solution of zine chlo- 
ride, ZnCl,, containing about 50 per cent, of the anhydrous salt. The 
official directions for preparing this solution are to digest metallic 
zine with moderately diluted hydrochloric acid until the acid is 
saturated ; the solution is decanted, and after the addition of a small 


of the solution up to 1000 Gm, for every 840 Gm. of hydrochloric 
acid and 240 Gm. of zine employed. Finally some zine carbonate 
is added, the mixture agitated oceasionally during twenty-four hours, 
allowed to settle, and the liquor aaomatel 

‘The object of adding nitric acid to the solution is to convert any 
iron present (derived from the zine) into ferrie chloride, To remove 
any nitrogen compounds or nitrate formed, the liquid is further 
evaporated to dryness and fused below 115° ©, (280° F,), so as to 
avoid volatilization of any zine chloride. The final addition of zine 
carbonate precipitates all iron as ferric hydroxide, and thus a solution 
of zine chloride only is obtained. 

Solution of zinc chloride has a specific gravity of about 1.548 at 
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sodium chloride depends upon the mode of preparation ; a simple 
mechanical mixture made by triturating sodium and gold chlorides 
together in equal proportions would be in conformity with the 
official definition, 

Anhydrous auric chloride, AuCl,, may be prepared by dissolving 
gold in nitromuriatic acid, evaporating the solution to dryness, 
dissolving the residue in water, and carefully evaporating the 
liquid to dryness at a temperature not exceeding 150° C. (302° F.); 
this operation is necessary to free the salt from acid, but a higher 
temperature must be avoided, lest decomposition of the auric 
chloride into aurous chloride and chlorine occur. 

A solution of metallic gold in a mixture of nitric and hydro- 
chloric acids contains chloroauric acid, according to the equation 
Au, + 2HNO, + 8HCI = 2HAuCI, or 2(AuCl, + HCl) + 2NO 
+ 3H,O, and by adding to such a solution sodium chloride the 
double salt, sodium chloroaurate, is obtained upon evaporation ; 
thus, HAuCl, + NaCl = NaAuCl, or (AuCl, + NaCl) + HCl. 
For the formation of this compound 5.187 parts of auric chloride 
require 1 part of sodium chloride ; hence if equal parts of the two 
salts are used, a large excess of sodium chloride will be present. 

The Pharmacopeeia requires that the official compound shall con- 
tain an amount of gold chloride representing at least 30 per cent. of 
metallic gold, which is determined by adding an excess of potassium 
hydroxide solution to a solution of 0.5Gm. of gold and sodium chlor- 
ide, adding hydrogen dioxide solution, and heating the mixture for 
an hour on a waterbath. The precipitated metallic gold is well 
washed with water acidulated with hydrochloric acid, dried and 
ignited, and should then weigh not less than 0.15 Gm., which corres- 
ponds to at least 30 per cent. of the 0.5 Gm. taken. The reactions 
involved in the test may be indicated by the following equations : 
2AuCl, + 12KOH = 2K,AuO, + 6KCl + 6H,O and 2K,Au0, + 
3H,O, = 2Au + 30,-+ 6KOH, 

Gold chloride being readily reduced by contact with organic 
matter, all such mixtures should be avoided; and as the official 
preparation is chiefly used in pill-form, non-oxidizable excipients 
only should be employed (see also page 346). 
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Silver Oyanide. AgON.—This salt may he prepared either 
by passing freshly diluted hydrocyanic acid into a solution of silver 
nitrate or by adding a solution of the latter salt to a solution of 
pure potassium cyanide as long as a precipitate continues to be 
formed. In case the precipitate must be well washed with 
water and dried in a dark place. 

Silver cyanide becomes discolored upon exposure to light, and 
must therefore be kept in dark bottles. It is used in pharmacy 
solely for the extemporaneous preparation of diluted hydrocyanic 
acid, 
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Moulded Silver Nitrate.—Under this name the Pharmaco- 

in recognizes a mixture of silver nitrate and chloride, Wea 

per cent. of the latter salt, and prepared by adding 1 part 
hydrochloric acid to 25 parts of pure silver nitrate, melting the 
mixture at as low a temperature as possible and casting the mass in 
moulds. The object of converting a part of the silver nitrate into 
chloride is to render the resulting mass less brittle. 

The synonym funar caustic, given to this preparation in the U.S, 
Pharmacopaia, docs not correspond with the sume term commer- 
cially, which is usually applied to pare silver nitrate moulded into 
sticks, as also indicated in the British Pharmacopeia, The latter 
authority applies the name foughened caustic (argenti nitras indu- 
ratus) to a mixture of 95 parts of silver nitrate 5 parts of potas- 
sium nitrate. 

The valuation of moulded silver nitrate is made exactly as in the 
case of mitigated silver nitrate, As it is required to contain not 
less than 94.8 per cent. of pure silver nitrate, at least 28.1 Co, of 
sodium chloride solution will be required in the official test, for 9 
per cent. of 0.5 is 0.4740, and 0.4740 + 0.016869 = 28.1. Like all 
silver salts, this one must also be protected from light to prevent 
discoloration. 


Silver Oxide. Ag,0.—This compound may be obtained by 
adding a solution of pure silver nitrate to a solution of potassium or 


sodium hydroxide, washing the pen ay ear ae well with water, 


and finally drying the same on a water-bath, Ammonia water is not 
suitable for the process, since it forms a soluble compound with the 
oxide, having the composition Ag,O + NH. 

When ignited in a porcelain crucible silver oxide should yield 
92.9 per cent. of its weight of metallic silver, corresponding to 99.8 
per cent. of pure oxide. It is rarely employed in medicine at the 
present time, and should always be kept in dark amber-eolored bot- 
tles to avoid reduction. It is quickly decomposed by oxidizing 
agents, and should never be triturated with organic substances. 





ORGANIC SUBSTANCES. 


Unper this head are classified those many compounds of carbon, 
hydrogen, and oxygen, frequently associated with nitrogen, sulphur, 
phosp! orus, and other elements, which are chiefly derived from the 
vegetable kingdom ; a few are obtained also from the animal king. 
dom, and some are produced synthetically. 

Prior to 1828, when Woehler announced to the scientific world 
the successful synthetic production of urea, an excretory product of 
the animal economy, solely from inorganic material, thereby estab- 
lishing the intimate relationship between organic and _ inorganic 
matter, the agency of a peculiar vitalizing force was considerd 
essential for the formation of all sv-called organic bodies. No ede 
ments unknown to the mineral kingdom have ever been found in 
organic bodies, and the one feature which serves to distinguish thi 
very large class of chemical compounds from those commonly desig. 
nated as inorganic substances is the invariable presence of carbon: 
the term carbon compounds is therefore most appropriately applied 
to them. 

The simplest form of carbon compounds are the hydrocarbon: 
composed exclusively of carbon and hydrogen ; of these, twa 
methane, CH,, and benzene, C,H,, may be said to be the source of 
all organic compounds, the cons of which has thus far been 
studied and explained. The derivatives of these two hydrocarbon: 
differ so widely in their properties that they have been convenient 
grouped into two main classes, designated as fatty and aromati 
compounds, respectively. 

Tti 
study of the so-called organic substances, and attention will be giva 
only to those of pharmaceutical interest. 
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not within the scope of this book to enter into a detaild ' 


CHAPTER LIII. 
CELLULOSE AND ITS DERIVATIVES. 


Aur plants are made up of certain proximate principles, to 
which they owe their growth and value as nourishing or medicinal 
agents. The most widely diffused substance in the vegetable wane 
dom is cellulose or cell membrane, which goes to make up the body 
of all plants. During the growth and development of plants some 
of the cell membrane undergoes a change, becoming gradually hard 
and woody ; to this modified form of cellulose the name lignin has 
been given, and the woody fibre of plants is assumed to be a combi- 
nation of cellu and lignin, called lignose. Cellulose and lignin 
being insolubl all ordinary solvents, the chief object in pharma- 
ceutical processes is to extract from them, by appropriate treatment, 
the many valuable principles they often enclose and upon which the 
medicinal value of vegetable drugs depends, 

Lignin has not yet been obtained in a pure state, but pure cellu- 
lose has been isolated as a colorless, odorless, and tasteless gelatinous 
mass, which, upon drying, forms a horny substance, or may be 
obtained asa white powder. It is soluble in a solution of cupric 
hydroxide in ammonia water, known as Schweitzer’s reagent, form- 
ing a mucilaginous fluid which, after dilution, admits of filtration, 
and, upon addition of an acid, is again precipitated. The elemer:tary 
composition of pure cellulose corresponds to the formula C,H,.O,, 
or multiples thereof, as C,,H,,O,, or C,,H,O,,. 


















Cellulose is officially recognized in the form of gossypium, or 
cotton, and patent lint and paper are further examples of it. When 
heated with potassium or sodium hydroxide it is gradually converted 
into oxalic acid, alkali oxalates being formed, and. if boiled with 
diluted sulphuric acid, dextrin is produced, which is finally changed 
into dextrose, from which alcohol ean be obtained by fermentation. 
Immersed in strong sulphuric acid, cellulose undergoes conversion 
into a substance called amyloid, upon which the preparation of 
parchment paper depends, the pores of the paper becoming filled 
with this modified cellulose, and thus made tough and impervious to 
water. Prolonged contact of the paper with strong sulphuric acid, 
however, is hurtful, the resulting product becoming friable; hence 
the best results are obtained if the paper be simply drawn through 
a mixture of two parts of concentrated sulphuric acid and one part 
of water, and then immediately well washed with water. 
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When cotton is thoroughly imbued with strong nitric cellu- 
lose nitrates and water are formed; thus, C,H,,O, + 2HNO, = 
C,H,(NO,),0, + 20,0. The exact character of the reaction D 
upon the strength of the acid used, the temperature at w! the 
cotton is immersed, and the length of time maceration is continued ; 
thus, di-, tri-, tetra, penta-, and hexanitrate may be produced. ‘The 
last two compounds are insoluble in aleohol and ether, and hence 
unfit for the purposes of official pyroxylin, which latter probably 
consists of a mixture of cellulose di- and trinitrate. It is important 
that the acids used be of official strength, and that the acid mixture, 
which becomes heated, be allowed to cool to 32° C. (90° F.) before 
the cotton is added, otherwise, in the latter case, the higher nitrates 
are formed and the staple of the cotton is destroyed ; if weak acids 
be employed, prolo maceration becomes necessary and imperfect 
nitration may result; in either case the product is insoluble. 

In order that the cotton may be completely saturated with the 
acid mixture, it should be afodeead in small portions, by the aid 
of a glass rod. The sulphuric acid used takes no part in the reac- 
aie ut facilitates the same by absorbing the water which is elimi- 
nated. 

Pyroxylin was at one time looked upon as a nitro substitution- 
Pcie’) and called nitrocellulose, the group NO, having been 
supposed to replace hydrogen in cellulose, Further studies of cellu- 
lose and the behavior of pyroxylin toward reagents have shown the 


latter compound to be a nitric acid ester or compound ether, formed 


by the displacement of hydrogen in the hydroxyl groups by the 
nitric acid radical, as shown by the formula ©, HAONO, 1, or 
f sho 
the t 


(ONO),O,. The correctness of this view is shown by 

nitric acid can be abstracted from cellulose nitrates by treatment 
with alkalies, and can also be completely displaced by concentrated 
sulphuric acid, even in the cold. All cellulose nitrates can be eon- 
verted back into cellulose by redneing agents, and the degree of 
nitration can be definitely determined by treatment with ferrous 
sulphate and hydrochloric acid, the nitric oxide liberated being col- 
lected in a graduated tube, and from this the amount of nitrie acid 
present can be calculated ; the following equation explains the reac- 
tion: 2C,H(ONO,),O, + 18HCl -+ 18Fe80, = 26,H,,0, + 6NO 
+ 6Fe/(SO,), + 3Fe,C, + GIO. 

Pyroxylin is used in pharmacy exclusively in the preparation of 
plain and medicated collodion (sce page 313), but has met with more 
extensive application in the arts in the manufacture of celluloid, a 
mixture of pyroxylin and camphor. 


The Products of Distillation —When wood is subjected to 
heat in air-tight cylinders or retorts a number of now substances are 
obtained, as a result of destructive distillation, the character of which 
depends largely upon the degree of heat employed and the care with 
which the process has been conducted, Both liquid and gaseous 

wo 





wi 
group, COO) 
TCO, Tie 
in oxygen, is not decomposed at e 
nor is it readily affected by oxidizing or 
The Pharmacoperia SRP ary three 
as glacial acetic 





CELLULOSE AND ITS DERIVATIVES. 611 


acid, respectively ; but in the German Pharmacopoeia the term acetic 

acid is used to designate a solution containing 96 per cent. of abso- 

lute acid, while the German diluted acetic acid contains 30 per cent. 

Specific gravity is of no value in the examination of acetic acid, 
since the maxinum density is reached in an 80 per cent. solution ; 
beyond this point the specific gravity again decreases until absolute 
acetic acid is reached, having a density of 1.053, Official glacial 
ac acid and an acid of 46 per cent, have the same specific 
gravity, 1.058, at 15° C. (59° F.), and, if diluted with water, the 
density of the weaker acid only will fall, that of the stronger acid 
increasing ; between 73 and 84 per cent. acetic acid the specific 
gravity is almost stationary, the rise between these two points 
amounting to not more than 0.0008. Titration with normal alkali 
solution, as directed in the Pharmacopoeia, is the only correct means 
of ascertaining the strength of acetic acid solutions, each Ce. of ¥ 

KOH solution corresponding to 0.05958 Gm. of absolute HC,H,O, 

as shown by the equation KOH + HC,H,O, = KC,H,O, + H,O. 

Glacial acetic acid is obtained by distilling anhydrous sodium 
acetate with highly concentrated sulphuric acid and exposing the 
resulting liquid to a temperature below 10° C, (50° F.) ; after crys- 
tallization has taken place the remaining liquid may be drained 
off and again exposed to cold to secure a further yield of crystals. 

Glacial ic acid of official strength should retain its crystalline 

form until a temperature of at least 15° C. (59° F.) is reached, when 

it slowly begins to liquefy ; some of the so-called glacial acetic acid 

of commerce ix simply a strong solution, containing from 75 to 85 

nit. of absolute acid, and does not solidify at a temperature of 
5° C. (41° F,) or even lower. 

Glacial acctic acid ly absorbs moisture from the air and 
must therefore be preserved in tightly-stoppered bottles. At ordi- 
nary room-temperature it isa colorless liquid, but when the tem- 
perature falls below 15° C, (59° F.) it congeals to a crystalline mass 
and remains in that condition during cold weather, It has been 
employed as an excellent solvent for certain volatile oils, resins, and 
fatty bodies. 

Official acetic acid is obtained, like the glacial acid, by distillin 
sodium acetate with sulphuric acid and finally adjusting the strengt! 

* to the requirements of the Pharmacopaia, It should contain 36 per 
cent. of absolute acetic acid, and is used in pharmacy chiefly for 
the preparation of the official diluted acid, and also as an addition to 
the menstruum employed for tincture of sanguinaria and several 
extracts and fluidextracts, 

Acetic acid for pharmaceutical purposes should be free from 
empyreuma, which may be detected by means of potassium perman- 
ganate, the color of which is readily discharged by empyreumatic 
substances. Upon neutralizing the acid with alkali and warming, 
no foreign odor should be perceptible. 

Pharmacists will find it to their interest to purchase strong. acetic 
acid and dilute this to suit their requirements, according to the rule 
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water with 86 Gm, of distilled water; every 2.07 Gm, of the solu- 
tion measures 2.08 Ce. and corresponds to 0.1 Gm. of absolute 
HC,H,O,. When vinegar is to be tested, 1 Ce, of litmus test- 
solution is first poured into the tube, 10 Ce. of vinegar are then 
added, whereby the color of the litmus solution is changed to red, 
and finally sufficient of the above mentioned ammonia solution 
until, with gentle agitation, the blue color of the liquid is restored. 
From the volume of ammonia solution used, as shown by the 
graduated cylinder, the amount of absolute acetic acid present can 
readily be calculated. 


Trichloracetic Acid. HO,C1,0, or CC1COOH.—When chlo~ 
rine is allowed to act on acetic acid, mono-, di-, and tri- substitution 
compounds are formed. The latter, known as trichloracetic acid, is 
official in the U.S. Pharmacopaia, It may be prepared by adding 
fuming nitric acid to fused hydrated chloral and setting the mixture 
aside until red vapors cease to be formed, after which it is distill 
that portion coming over above 190° C. (874° F.) and consisting o! 
pure trichloracetic acid being collected, 

Trichloracetic acid occurs in colorless deliquescent crystals, readily 
soluble in water, aleohol, and ether, It should be preserved in darl 
amber-colored, tightly-stoppered bottles. When mixed with yy its 
weight in water it forms a permanently liquid mixture, The acid is 
used as a cauterizing agent in minor surgery, but never employed 


internally. 

Among the substances associated with acetic acid in erude wood. 
vinegar are two of Reels interest to pharmacists than the rest— 
acetone and methyl alcohol, 


Acetone. ©,H,0 or CH,COCH,—This compound, at one time 
also known as pyroacetic ether or pyroacetic spirit, was formerly ob- 
tained on a commercial seale solely by the destructive distillation of 
acetates (chiefly calcium acetate), but in 1895 2 process was devised 
by the late Dr. E. R. Squibb for decomposing acetic acid vapor at a 
high temperature, between 500° and 600° C, (932° and 1112° F.), 
in a specially constructed iron rotary apparatus, whereby a large 
yield of fairly pure acetone may be secured, The ernde acetone 
thus obtained is afterward purified by dehydration with caustic lime 
and redistillation. ‘The decomposition of acetic acid vapor results in 
the formation of acetone and carbon dioxide, with the liberation of 
water ; thus, 2HC,H,0, = C,H,0 + CO, + FH, The process and 
apparatus are fully deseribed in Kphemeris, vol. iv., No. 3. 

Chemically, acetone belongs to the class of compounds known as 
ketones, which consist of two aleohol radicals united by means of 
the bivalent group CO, called carbonyl; hence acetone is called also 
dimethyl ketone, and may be looked upon as acetic aldehyde, 
CH,COH, in which a hydrogen atom is replaced by the methyl 


group. 
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phonal, except that acetone is replaced by methylethylketone, 
CH,COC,H,. It differs from sulphonal chiefly in having a bitter 
in. being nearly twice as soluble in cold water, requiring 
for solution at 25° C. (77° F.). Sulphonethylmethane is 
recognized in the German Pharmacopeia as methylsulphonal. 


Methyl Alcohol. OH,O or CH,OH,—This compound, also 
known as wood alcohol and at one time called wood naphtha and 
pyroxylic spirit, may be obtained in a crude state by distilling wood 
vinegar after neutralization with sodium carbonate or milk of lime, 
and collecting the first portions coming over. Wood vinegar usually 
contains about 1 per cent. of methyl alcohol, and other more profit- 
able sourees are perhaps employed for commercial purposes. Methyl 
alcohol may be purified by heating in a water-bath with an excess 
of anhydrous calcium chloride, with which methyl alcohol forms a 
erystalline compound, CaCl, + 4CH,OH, and, after all volatile 
matter has been dissipated, mixing the crystals with water and dis- 
tilling, whereby the compound is split up and dilute methyl alcohol 
recovered, which is subsequently dehydrated with lime and redis- 
tilled. For some years a purified methyl alcohol, containing 97-98 
per cent. of CH,OH, has been offered “under the name Columbian 
Spirit, but should never be used for pharmaceutical purposes on 
account of its toxie properties. Experiments made during the past 
five or six rs have demonstrated that methyl alcohol does not 
act like ordinary or grain alcohol when administered internally, 
being eliminated’ less rapidly, and frequently causing blindness and 
other grave functional disturbances. Even when used in place of 
grain aleohol for the preparation of external remedies, it has been 
found to act as a poison, and hence is wholly unfit for use in 
pharmacy and medicine. As a fuel in spirit lamps it has been 
preferred on account of its lesser cost; for the same reason it is 
used in the place of grain alcohol for the preparation of varnishes 
and for other technical purposes, but unless highly purified it is 
even then objectionable, as its vapor has proven injurious to many 
persons, 

Absolutely pure methyl alcohol is best prepared by distilling 
erystallized methyl oxalate with solution of potassium hydroxide and 
then dehydrating with lime ; the cost of such an article is, however, 
two or three times as high as that of absolute ordinary or ethyl 
aleohol. Pure methyl aleohol boils at a comparatively low. tem- 
perature, 66° C. (150.8° F.), Crude methyl aleohol has been used 
in England and Germany for the purpose of rendering ordinary 
aleohol unfit for other than technical uses, by mixing the two liquids ; 
in Germany a further addition of allyl ‘alcohol and acetone is pu 
scribed, Ethyl aleohol thus mixed is known in England as mmethyl- 
ated spirit, and in Germany as denaturated alcohol ; it is not subject 
to excise tax. 















































ps in a fluidounce, and when 
in solution in plain water or lime water the t 
invariably be passed through a pledget of cott 
nf insoluble matter sometimes separate, p 
ime water mixtures. 





CELLULOSE AND ITS DERIVATIVES. 617 


The name creosote was Bives ie Oat Bee xe account of its 

ower of preserving meat, and is derived from the Greek—zpeur, 

Real, Rae pes save, to preserve. Creosote was first separated 
from wood tar in 1832, 

A number of non-official compounds of creosote have been intro~ 
duced into medicine, such as creosote carbonate (ereosotal), c. phos- 
phate (phosote), c. tannate (creosal or tannosal), ¢. valerate or 
valerianate (eosote), which have met with varying favor, but do not 
appear deserving of discussion in this volume. 


Guaiacol. 0.H,O, or DPOB OCH abe compound, cherm- 
ically also known as methyl catechol, is the chief constituent of 
creosote, and upon which the medicinal value of the latter, no doubt, 
wholly depends, It is contained in ereosote to the extent of from 60 
to 90 per cent., and is obtained from it by fractional distillation, that 
portion distilling between 200° and 205° C. (392° and 401° BF) 

‘ing collected as crude guaiacol; this is treated with ammonia to 
remove acid compounds and aguin distilled. The lower boiling 
fraction is collected, dissolved in ether, and treated with alcoholic 
solution of potassium hydroxide, which causes the separation of 
potassium guaiacol, C,H,KOCH,, the latter being insoluble in ether, 
After thorough washing with ether the compound is crystallized from 
aleohol, decomposed by means of diluted sulphuric acid, and the 
liberated guaiacol again rectified. Guaiacol is not always found ab- 


solutely pure in commerce, the pure article occurring usually in a 
crystalline state, obtained by dissolving purified guaiacol in petroleum 
benzin, and then subjecting such a solution to spontaneous evapora 
ye ; the addition of a erystal of pure guaiacol facilitates crystal- 
IZALIOD, 

Of late yes synthetic guaiacol has been freely offered in crystals. 


It is made by heating in « tightly closed vessel a mixture of equal 
molecules of pyrocathechin, potassium hydroxide, and potassium 
methylsulphate, to a temperature of 170° to 180° C, (338°-356° F.), 
when the following reaction occurs: ©,H,OH), + KOH + 
KCH,SO, = C,H,OHOCH, + K.S0, 4 "HO. The resulting 
guaiacol may be removed by solution in aleohol or petroleum benzin 
and purified by reerystallization ; or it may be made by heating a 
solution of metallic sodium, pyroeatechin, and methyl iodide in 
methyl alcohol ; the reanlting mixture ix freed from methyl alcohol, 
the residue dissolved in sodium hydroxide solution, filtered, and de- 
composed by means of hydrochloric acid. ‘The guniacol thus liberated 
is distilled and then crystallized at a low temperature. 

Guaiacol ocears both in the liquid and erystalline form, the former 
being the variety usually met with, as the crystals melt readily at 
28.5° ©, (83.3° F,), and will then remain liquid unless again exposed 
to a very low temperature. It is soluble in 53 parts of water at 
25° ©. (77° F.), and is readily soluble in alcohol, glycerin, ether, and 
acetic acid, When mixed with 10 volumes of sulphuric acid a pure 








CHAPTER LIV. 
COAL TAR PRODUCTS AND RELATED COMPOUNDS. 


DorinG the destructive distillation of coal, itself a modified form 
of wood, the result of slow decomposition caused by decay and 
fermentative action, gaseous as well as liquid products are obtained, 
besides a solid residue known as coke, the process being similar to 
that occurring in the distillation of wood. The gases are used ex- 
tensively for illuminating and heating purposes, while the coal tar, 
which contains benzene, C,H,, toluene, C,H,, aniline, C,H,NH,, 
naphthalene, C,,H,, phenol, C,H,OH, eresol, C,H,OH, and other 
important substances, is further distilled, and furnishes, besides a 
solid residue, known as pitch or asphalt, a light and a heavy oil, 
from which the above compounds are extacteel 

‘The distillate of coal tar, known as light oil, consists chiefly of 
hydrocarbons having various boiling-points, which can be separated 
from each other by fractional distillation, ‘The most important of 
these is: 





Benzene, 0,H,, designated by many as benzol, which furnishes 
a number of valuable derivative products ; it is obtained by collecting 
that portion of light oil distilling between 80° and 90° C. (176° 
and 194° F.), purifying the same by exposing it to a low tempera- 
ture, when it crystallizes and is freed from adhering liquid impuri- 
ties, and redistilling. The U. S. Pharmacopeia recognizes pure 
benzene among the official reagents and describes it as having a 
specific gravity of 0.871 at 25° C. (77° F.), congealing at 5.2° C. 
(41.3° F.), and boiling at 80.4° C, (176.7° F.), Tt is insoluble in 
water, but soluble in 4 parts of alcohol and in ether. Commercial 
benzol is recognized in the British Pharmacopeeia, and there defined 
to be a mixture of about 70 per cent. of benzene and from 20 to 30 
per cent. of toluene, having a specific gravity of 0.800 to 0.880 and 
oiling between 80° and 120° C. (176° and 248° F.). 
Benzene must not be confounded with benzin, officially known as 
etroleum benzin, a mixture of hydrocarbons obtained by distillation 
rom American petroleum (which see under Petroleum Products). 


Toluene, or Methylbenzene, 0,H,OH,, is another hydrocarbon 
of interest to pharmacists as the source of the official benzosul- 
phinide, considered below. It is obtained from the light oil of coal 
tar by fractional distillation, as a colorless, mobile liquid, resembling 
benzene, but differing from the latter in boiling at 110° C. (230° F.), 
and in not congealing even when cooled to —20° C. (—4° F.). 
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adopted for this compound, it will Bio nanay, continue to be known 
better by its former official, and still present commercial, name, car- 
bolic acid. One of the reasons for changing the official title was the 
fact that a lange number of impure ucts are offered as carbolic 
acid, and it was deemed wise to designate the official pure article 
intended for medicinal use by a specific name, universally ap to 
it by chemists. Chemically phenol is hydroxybenzene, is the 
type of a class of compounds which are hydroxyl derivatives of the 
aromatic hydrocarbons, to which the class name phenols bas been 
Vveth. be 
= Phenol occurs in that portion of the distillate from coal tar which 
comes over between 100° and 250° C, (212° and 482° F.), in 
rtions varying from 4 to 10 per cent. ides the natural product, 
large quantities of phenol are also made synthetically. 

Natural phenol may be obtained from the coal tar distillate named 
above by agitating the same with a 10 per cent. sodium hydroxide 
solution (a stronger solution is not desirable, since it would dissolve 
naphthalene and other impurities contained in the oil); upon 
standing, the mixture separates into two layers, the lower being a 
solution of sodium phenol, C,H,ONa, while the upper consists of 
the extracted oil. ‘The lower layer is carefully drawn off and treated 
with hydrochloric or sulphuric acid in at uantity as has been 
ascertained (by a previous test) to be sufficient for exact decomposi- 
tion. In some eases the sodium phenol solution, for the purpose of 
purification, is treated first with about one-eighth of the necessary 
quantity of acid, whereby homologous phenols are separated, and 
after the removal of these the solution is decomposed. completely by 
acid. The impure phenol thus liberated rises as an oily layer to the 
surface, which, after removal, is washed by agitation with eoncen- 
trated solution of common salt, freed from water by means of calcium 
chloride, and then distilled between 180° and 190° C. (356° and 
874° F.). Upon exposure in cool places the distilled phenol congeals 

toa erystalline mass, which, after being freed from adhering liquid, 
is again distilled, that portion coming over below 185° C. (365° FY 
being carefully collected and crystallized. Sometimes the phen 
before final distillation is treated with potassium dichromate and 
sulphuric acid. In order to obtain phenol in colorless, loose crystals, 
it may be recrystallized from boiling petroleum benzin, 

While the above method is the one now generally followed, some 
manufacturers extract phenol from a smaller fraction of the coal 
tar distillate, known as heaey olf, and collected between 160° and 
220° C. Y and 428° F.), the treatment being practically identical 
with that given above, 

Syxrieric PHexon.—Since 1888 considerable quantities of 
synthetic phenol have been placed upon the market. ‘This is pre- 
pared directly from benzene by first treating it with fuming sul- 
pharic acid and moderately warming the mixture, whereby benzene- 


sulphonic acid is produced: C,H, -+ H,SO,= C,H,SO,OH + H,0, 
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before the data necessary for the calculation of the percentage of 
enol present are obtained, namely: 1. The liberation of Aeeaies 
means of hydrochloric acid ; thus, NaBrO, + 5NaBr + 6HCl = 
6NaCl + Br, + 3H,O, 2. The igre of tribromophenol ; 
thus, C,H,OH +- Br, =C,H,Br,OH + 3HBr. 3. The liberation of 
iodine ; thus, 2KI + Br, = +1, 4. The decoloration of the 
iodine solution ; thus, 2.Na,8,0, + 5H,O) + I, = 2Nal + NaS, + 
10H,O. ‘The second equation shows that 93.34 parts of absolute 
henol require 476.16 parts of bromine for conaplela Rie tation 5 
fase each Ce. of the bromine solution corresponds to 0.001556 Gm, 
of C,H,OH, for 476.16 ; 93.34 : : 0.007936 : 0.001656. If 0.0389 
Gm. of phenol be used as directed in the official test, 24 Co, of fy 
bromine solution will be required to show 96 por cent. of absolute 
C,H,OH, each Ce. corresponding to 4 per cent, for 0.001556 is 4 
r cent. of 0.0389 and 96 + 4= 24; or 96 per cent. of 0.0389 = 
037344 and 0.037344 + 0.001556 = 24. 

Phenol is a powerful poison, and many deaths have been recorded 
from swallowing the same, éither accidentally or with suicidal intent. 
As an antidote aleohol has been found to act very effectually, espo- 
cially in mitigating the caustic effects on the skin and mucous mem- 
branes. Oil or glycerin should never be administered after 
has been swallowed, since both will facilitate Pee of the 
poison; sodium or magnesium sulphate is considered an efficient 
antidote, and alcohol, moderately diluted with water, is said to have 


been used with excellent results in carbolie acid Cie 


The Pharmacopeia recognizes liquefied phenol under the title 
Phenol Tiquotackents which is ate by melting phenol on a 
water-bath, and then adding for every 9 parts by weight of melted 

henol, 1 part by weight of water, and mixing thoroughly. This 
iquid, if made from official phenol, contains 86.4 per cent. of abso~ 
lute C,H,OH and 13.6 per cent. of water. Tt is soluble in 12 parts 
of water, and is miscible with alcohol, ether, and glycerin in all 
proportions, but on account of the water present will not mix clear 
with chloroform or olive oil. Liquefied phenol must be kept in 
moderately warm room, since it will congeal to a crystalline mass at 
13.5° C, (56.3° F.). 


Cresol. ©,H.OH or 0,H(CH,)OH.—Under this name the 
Pharmacopeia recognizes a mixture of three isomeric bodies, which 
bear the same relation to toluene as phenol bears to benzene, bein, 
hydroxyl derivatives of that hydrocarbon. Commercially cresol is 
obtained from the coal-tar distillate collected between 140° and 
220° ©. (284° and 428° F.) by treatment with sodium hydroxide 
solution. By carefully adding to the solution thus produced some 
water and hydrochloric acid, hydrocarbons and tarry matter are re- 
moved, and the cresols precipitated by adding to the clarified filtrate 
a further limited quantity of pdinchiorsa acid, insufficient to liberate ' 
the phenol present, which latter remains in solution. The resulting 
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term resorcinol has ulso been applied to a proprietary Ligameees 
composed of equal parts of peace and iodoform together, 
hence confusion is likely to arise. 

Pure resoreinol occurs in colorless crystals, which readily assume 
a pink tint, and finally turn red opon exposure to air and light; it 
must, therefore, be carefully ved, in tightly-stoppered los, 
in a dark place. Solutions of resorcinol also become aaHaty colored, 
hence should always be dispensed in dark amber-colored vials. 


Acetanilide. C,H,NO or 0,H,NHC.H.0.—This compound, also 
known as phenylacetamide, is made direct from aniline, and hence is 
indirectly a benzene derivative. It is one of a class of chemical 
compounds known as anilides, which are derived from aniline ue re. 
placement of one or both hydrogen atoms of the amido group NH, 

radicals, hence both aleohol and acid anilides are 

is. Acctanilide is prepared by heating in a flask 
connected with a reflux condenser a mixture of equal parts of aniline 
and glacial acetic acid until a small portion of the mixture removed 
from the flask congeals on cooling; the mass is then distilled, when 
water and acetic acid first over, and afterward acetanilide, which 
is subsequently recrystallized from boiling water. The reaction 
involved in this process consists in the formation of aniline acetate, 
which upon heating is split up into acetanilide and water, as shown 
by the equations GiNn, ++ HCHO, = C,H,NH,H6,H,O, and 


G\H,NH,HC,H,O, | C)H,NHC,H,0 + HO! 
The name antifebrin has also been given to acetanilide; but being 
a proprietary name it has not officially been ed a as a synonym 
e 


in most countries, although it is recognized in the Austrian Phar- 

macopoit, A compound closely allied to acetanilide is commercially 

known as exalgine; it is methylacetanilide, C,H,NCH,C,H,O, and 

differs from acetanilide in having both hydrogen atoms of the amido 

meup replaced, one by an alcohol rail ie the other by an acid 
ical. 


Acetphenetidin. 0,,H_,,NO, or C,H,(0C,H,)NH.CH,.CO.—The 
true chemical name for this compound is acetparaphenetidin, which 
is recognized in the French and Austrian Pharmacopoias by the same 
name as in our own, but is called phenacetin in the British, German, 
and Swiss Pharmacopmias. Tt is indirectly a benzene derivative, 
being made from phenol by first acting on the same with dilated 
nitrie acid, whereby ortho- and paranitrophenol, C,H,(NO,)OH, are 
formed. These are separated by distillation with steam, the residuary 
para- compound being afterward decolorized and erystallized, and 
treated with sodium hydroxide, forming sodium nitrophenol, 
C,H(NO,)ONa. By heating this compound with ethyl iodide, para- 
nitrophenctol, C,H,NO,OC,H,, and sodium iodide are obtained ; the 
former being converted into para-umidophenetol or paraphenetidin, 
O,H,NH,OC,H,, by the action of nascent hydrogen obtained from 

40 
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scl—The full eae name of his eopousel 
hydrochloride, but it is better known by it 
blue, which has also been ado) eo as on 
names. It may be prepared treating | 
methylaniline, Known also as dimethyldian d 
N(CH,),, in hydrochloric acid with hydrogen su 
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ferric chloride. It occurs both as a dark ine powder 
and in form of prismatic crystals having a bronze-like lustre, which 
dissolve readily in water with deep-blue color. The Pharmacopcia 
requires that if 2 Gm. of the salt be ignited, not more than 0,008 
Gm. of residue math reasale = be i from xine oe a ; 

Methylene blue is usually dispensed in capsules, either or in 
form of a mass. Some little aaa necessary to avoid malae the 
hands and clothing of the operator, When it is ordered in powder 
form, the beat plan would seem to be to rub the methylene blue into 
powder, not too fine, in a glass mortar, and divide the powder into 
the prescribed number of on glazed pu , and then carefully 
transfer to the capsules. Ifa mass is to be made, methylene blue 
may be rubbed into powder with half its weight of powdered licorice 
root and then massed with glucose or some similar excipient. By k 
ing the hands and pill-tile well dusted with licorice powder, it ix possi 
to prevent coloring while the mass is divided into the required 
number of cylinders, which may then be transferred to the capsules 
in the usual manner with the aid of a long needle. 

Commercially, methylene blue is sometimes found as the double 
chloride of zine and tetramethylthionine, in which form it is used as 
a dye, but is unfit for medicinal purposes, hence the test for absence 
of zine, given above. It must not be confounded with methyl blue, 
which is made by treating pararosaniline with aniline and the result- 
ing product with sulphuric acid. A solution of methyl blue, upon 
the addition of sodium hydroxide, changes to reddish-brown, whereas 
the color of methylene blue solution changes to violet, 
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ured by the boiling water, after which the w ite contents of 
granule, known as uilose or amidin, are dissolved. Prolor 
trituration of starch with sand causes a similar rapture of the 
farinose, when a portion of the amidin will also be taken up by 
cold water. Complete solution of the granules does not occur even 


to which the name farinose or amylin has been ; this is nu AR 
nged 


Q 


; we. ° :0 
» mRgise boa 


1, Wheat starch. 11, Potato stareb. ITT, Arrowroot or Maranta starch. TV, Corn starch. 
¥, out stare. Vi. Rico warch, | Vit larch. VIE, Curcume starch, "1X, Taplooa 
starch. X, Sago stareh, XT, Barsapariiia h. Xi, Kuphortia xtareh, 


with boiling water, as the farinose remains undissolved, but it can be 
rendered soluble by the action of sulphuric acid. If starch pe 
made by mixing starch with water heated to 75° ©, (158° F\), 

boiled for some time, it is gradually converted into a clear tied 
capable of being filtered, and if this liquid be added to a large 
volume of alcohol, a: water-soluble modification, known as amylogen, 
is precipitated in the form of a white powder ; this amylogen may be 
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the former occurring in cetraria and the latter in inula, taraxacum, 
ete. Lichenin, known also as moss-starch, is abtaicablet ore Teeland 
moss and other lichens; it is soluble in tolling water and gelatin- 
izes upon cooling ; iodine imparts to it a yellow or brown color, 
Tnutin, found in place of starch in the roots and underground stems 
of many Composite, forms a clear solution with boiling water and 
does not gelatinize upon cooling ; continued boiling with water con- 
verts it into a sugar, known as fructose. It is colored yellow by 
iodine and does not occur in the form of concentric layers, nor 

it contain a definite and constant proportion of water like starch, 

Starch is obtained for use by washing it out with water from 
the material containing it, the mixture being transferred to la: 
sieves or straining-bags, which allow the starch to pass through wit! 
the water and retain the cellular fibre. In the case of potatoes, 
these are first grated, while wheat, corn, ete., are treated in the form 
of flour. Since cereals contain a nitrogenized principle or ferm 
called gluten, intimately mixed with the starch, this is removi 
either by means of incipient fermentation not affecting the starch, or 
it may rs separated by kneading the flour in muslin bags while a 
stream of water continually falling on it washes out the starch, leav- 
ing the gluten behind. The different varieties of starch can best be 
distinguished from each other by their shape and size under the 
microscope, but some show also differences in their behavior with 
hot water and also hydrochloric acid. 

Official starch, reengnized in the Pharmacopeia by the general 
Latin term amylum, is corn starch, and is used in pr ing the 
official erosion of starch. Starch was known to the ancients, who 
applied the name amylum (derived from the Greek Jog, a mill- 
stone, and the prefix d, meaning privative or bisa to the sub- 
stance, because starch could be obtained without grinding between 
stones, as in the case of flour. 


Gums.—These are amorphous translucent substances, in all proba- 
bility excretory produ-ts, obtained usually ax exudations. They 
differ from starch in being wholly or ly soluble in cold water 
and in not being colored blue by iodine; the blue coloration 

roduced in tragacanth is due solely to the presence of starch, 
ms may be divided into two classes, which differ from each other 

in physical as well as chemical properties ; for convenience they are 
known as gums and mucilages, respectively. As stated on Pages 
201 and 326, gums are preeiais from their aqueous solution by 
strong aleohol and solutions of ferric chloride and sodium borate and 


silicate, the arte in the last three cases being of a gelatinous 


character. luted alcohol, containing less than 60 per cent, by 
volume of absolute alcohol, is capable of dissolving gums (the 
jwantity taken up increasing with the decreasing proportion of 
dastel present), but glycerin 1h no solvent effect whatever, although 
it mixes clear with aqueous solutions of gums, The most delicate 
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to 0.005 Gm. of anhydrous dextrose. When Fehling’s Solution is 
boiled in the presence of dextrose, yellowish hydrated euprous oxide 
is first fia which is finally changed into the anhydrous brick-red 
variety. Since dextrin also reduces the cupric salt of Fehling’s Solu- 
tion, its absence must first be ascertained in all quantitative deter- 
minations by this method. Barfoed’s Solution, consisting of 13.3 
Gm. of crystallized cupric acetate and 2 Gm, of glacial acetic acid 
in 200 Ce. of water, suffers reduction with all glucoses, but not 
with dextrin. 

The name dextrose was given to this particular sugar on account 
of its dextro-rotatory power, since it invariably deflects the ray of 
polarized light to the right when examined by means of a se 
scope. An explanation of the uses of the polariseope can be found 
on pages 580 and 581 of the Pharmacopoia. 

he British Pharmacopceia recognizes an official syrup of glucose, 
made by mixing commercial liquid glucose with twice its weight of 
syrup. 


Fructose, or levulose, is of interest chiefly as a natural constitu- 
ent of honey ; it occurs also associated with dextrose in many fruits, 
and is therefore known as fruit-sugar, The name levulose was 
given it because it is levo-rotatory—that is, causes the plane of 
polarized light to deviate to the left, When pure, it occurs as a 
colorless or faintly yellowish syrup of very sweet taste, which erys- 


tallizes with it difficulty ; it remains in the liquid portion of 
honey after all the granular dextrose has been removed. As stated 
under Starch, fructose is formed also by prolonged boiling of inulin 
with diluted acids. The term inverted sugar is usually applied to 
the mixture of dextrose and fructose, whether obtained by inversion 
of cane-sugar by means of diluted acids and heat, or by some special 
ferment, such a5 that supplied by bees in the manufacture of honey. 

Natural honey contains from 65 to 80 per cent. of a mixture of 
dextrose and levulose, together with small portions of cane-sugar, 
besides 20 or 30 per cent. of water and about 0.1 per cent. of formic 
acid. During the clarification of honey the acid is generally dissi- 

ted, and possibly on this account clarified honey is more prone to 
fermentation than the crude article. Commercial honey is fre- 
quently adulterated with a solution of glucose and dextrin; the 
latter can be detected by addition of an excess of official alcohol to 
an aqueous solution of honey. Any dextrin present will be pre- 
cipitated in the form of white flocculi. 


Polysaccharides appear to be the result of condensation of two 
or more molecules of one or any two members of the group of glu- 
coses, water being eliminated at the same time; hence they may be 
considered as ether-like anhydrides; thus, 2C,H,,0, = C,,H,.0,, + 
H,O. In support of this view, the members o this group have 
been found to take up water and split up into equal molecules of 
glucoses if heated with diluted acids. These sugars are darkened 








CHAPTER LVI. 


ALCOHOL AND ITS DERIVATIVES, 


AuriouGH, in chemistry, the term aleohol is used to designate 
a group of compounds derived from hydrocarbons of the methane or 
fatty series, by replacement of one or more hydrogen atoms by a cor- 
responding number of hydroxyl groups, which have certain chemical 
properties in common, it is restricted in pharmacy to one substance, 
chemically known as ethyl alcohol, and recognized in the Pharma- 
copia diac by the aah, term alcohol. hen other alcohols are 


used in pharmacy they are either designated by specific names, such 
as glycerin, mannitol, ete., or, by adding a qualifying prefix to the 
word alcohol, a8 amyl alcohol, methyl or wood ‘aleata F 

tinguish them from ordinary or ethyl alcohol. 


ete., to dis- 


Alcohol is obtained in this country almost exclusively from grain, 
while in Europe potatoes are extensively employed, by a process 
known as vinous fermentation, Fermentation is a process of decom- 
position differing from putrefaction in that the resulting products 
are, asa rule, valuable, or at least useful, and not accompanied by 
offensive gases; fermentation is usually applied to the decomposition 
of substances composed of carbon, hydrogen, and oxygen ; while if 
nitrogen and sulphur are alao present the term putrefaction is more 
aptly used, on account of the putrid or foul odor emitted by such 
bodies during decomposition, Certain conditions gre essential to 
both processes of decomposition, namely, the presence of air, moisture, 
heat, and certain agents known as ferments. There are fermenta~ 
tions of various kinds, such as saccharine, vinous, mucie, lactic, 
butyric, and acetous, depending upon the chemical constitution of 
the substances undergoing change, some of these being in reality 
oxidation-processes not due to fermentative action. 

The first step necessary in the manufacture of alcohol is the sac- 
charine fermentation, known also as the mashing process, which con- 
sists in the conversion of starch into sugar by means of diastase. 
This latter substance is produced during the germination of grain, as 
in the malting of barley. Malt is made by well moistening barley 
with water and spreading it, about two feet deep, on stone floors, in 
dark rooms ; heat is developed, and partial germination is allowed to 
go on, during which time diastase is produced, the barley assuming 
a darker color and peculiar odor, while the starch of the grain ix 
converted into dextrin and malt-sugar. Diastase is capable of con- 
verting 2000 times its weight of starch into maltose. When isolated, 
it isa white tasteless solid, soluble in water and weak alcohol, but 

a on 
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tion in stills provided with a series of condensers, in the first of 
which much of the water and amyl alcohol is retained, allowing a 
purer and stronger alcohol to pass on to the other condensers. For 
the further removal of water and foreign odors from alcohol, dis- 
tillation over sodium manganate, anhydrous sodium acetate, and 
freshly burned lime is employed. 

For the purpose of facilitating the rectification of alcohol on a 
large scale, use is made of a distilling column or dephlegmator, which 
is interposed between the still proper and the condenser, and, as 
shown in Fig. 298, consists of a series of communicating chambers, 
one above the other. The vapor rising from the still enters the 
lowest chamber through a narrow tube projecting upward into the 
chamber, and, having filled the space, passes into the next com- 
partment through a second tube situated on the opposite side to 
that through which the vapor entered. By this arrangement 
the less volatile vapors will be condensed, and the resulting fluid 
collects on the bottom of each compartment, and if in sufficient 
quantity to rise above the projecting tube it flows into the next 
lower chamber, thus gradually separating the less volatile vapors 
from the more volatile, and finally allowing only the more volatile 
vapor to pass from the uppermost compartment into the condenser. 
Naturally the continual influx of hot vapor from the still keeps the 
liquid collecting on the bottom of the several compartments warmed, 
whereby the more volatile portions are constantly being vaporized 
and loss thus avoided. 

During the past ten or fifteen years alcohol has been successfully 
produced from cellulose by treating dried peat with very dilute 
sulphuric acid for several hours at a temperature of 120° C, (248° 
F,), whereby peat-sugar is formed, which is subsequently fermented 
with yeast and distilled, yielding as much ax 62 liters of absolute 
alcrbel for 1000 kilogrammes of dry peat used (about 15 gallons for 
each ton). 

The Pharmacopeeia recognizes three different grades of strength 
of aleohol, designated by specific names, thus : 

Percentage of True Ethyl Alcohol. 











By weight. ‘By volume. 
Alcohol. . |. 4.9 
Absolute alcohol 99. 99.5 
Diluted alcohol about 41.5 48.9 





Whenever alcohol and water are mixed, heat is evolved and con- 
traction of volume results, both varying with the Proportions of the 
liquids used. According to Flickiger, the rise of temperature will 
be greatest when 30 parts by weight of absolute alcohol are mixed 
with 70 parts by weight of water, amounting to 9 degrees C., or 
16.2 degrees F., and the greatest contraction occurs when 58 vol- 
umes of absolute alcohol are mixed with 54 volumes of water, 
amounting to a loss of 4 volumes or 3.57 per cent, of the total 
mixture, 
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the formation of formaldehyde from methyl aleohol by the oxidizing 
effect of the red-hot copper, and the reaction between this and resor= 
cinol, as shown by the rose-red color. 


Absolute Alcohol is intended to be identical with official aleo- 
hol as far as the absence of amyl alcohol and other impurities is 
concerned, but contains far less water than the latter, the Pharma- 
copaia not allowing more than 1 per cent. by weight. The entire 
absence of traces of moisture is practically impossible, although the 
amount is reduced to less than 0.5 per cent. by some manufacturers. 
Among the various dehydrating agents suggested, freshly burned 
lime has been found most deceabe 

In the manufacture of absolute alcohol, high grade commercial 
alcohol (95 per cent.) free from foreign odor, is either shaken with 
the lime in coarse powder for some time, or caused to percolate 
repeatedly through alternate layers of fine and coarse granules of 
lime, in an apparatus so arranged as to avoid all contact with air, 
after which it is transferred, without exposure, to a column-still and 
distilled at a low temperature, under reduced pressure, by which 
means the alcohol vapor is made to pass through several condensing 
chambers, in which any aqueous moisture still remaining will be 
separated and flow back into the still. 

Absolute alcohol is very hygroscopic, and should be preserved in 
tightly stoppered bottles containing either some anhydrous cupric 


sulphate or pieces of freshly burned lime. In pharmacy its use is 
confined to that of a solvent for phosphorus and similar substances, 
but in the manufacture of certain chemicals it is more extensively 
employed. 


Diluted Alcohol, a most valuable solvent for many vegetable 
principles, is made by mixing sia volumes of official alcohol 


and water. Since the mixture suffers nearly 3 per cent. loss by 
contraction, the finished, cooled product contains about 48.9 per 
cent. by volume of absolute ethyl alcohol, It should not be used 
until the temperature of the mixed liquids has fallen to that of the 
room, 

Proof spirit, as recognized by the U. S. Government, contains 
50 per cent. by volume of absolute alcohol, and is reckoned by 
gaugers as equivalent to 100 degrees; hence, the terms 25 or 40 
above or below proof do not refer to liquids containing 25 or 40 pe 
cent. of alcohol, more or less, than the 50 per cent. proof spirit, but 
only one-half as much, namely, 12.5 or 20 per cent., each proof degroe 
representing 0.5 per cent. of absolute ethyl alcohol. Official 94.9 per 
cent. alcohol is thus said to stand at 189.8 degrees, or 89.8 degrees 
above proof. 


Derivatives of Alcohol.—The following preparations made from 
ethyl aloohol are officially recognized in the Pharmacopaia, and 
therefore of special interest to pharmacists: ether, acetic ether, 
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charge of 360 pounds of concentrated sulphuric acid is sufficient for 
the etherification of 120 barrels of good, clean alcohol. 

Official ether has a specific gravity of 0.716 to 0.717 at 25° C. 
(77° F.) and contains 96 per cent. of absolute ethyl oxide; the 
remaining 4 per cent, consists of alcohol and traces of water whioh it 
is impracticable to remove. It is best preserved in tin containers 
holding from 100 Gm. upward, as they are less liable to breakage 
than glass. Ether is very inflammable, and its vapor, which is about 
two and a half times as heavy as air, when mixed with the latter 
explodes in contact with flame ; hence care is necessary in handling 
and dispensing ether, especially at night. 

Besides being used in various eee processes, ether 
enters also into the composition of two aleoholic solutions, sesenate 
in the Pharmacopeeia as spirit of ether and compound spirit of ether 
(see page 260), which should be prepared by the pharmacist himself, 
on account of the variable quality of the commercial articles. 


Acetic Ether.—Under this name the Pharmacopeia recognizes 
a somewhat impure ethyl acetate, C,H,C,1,0, or CH,COOC,H,, the 
impurities being chiefly alcohol and water. Much of the acetic 
ether found on the market is of inferior quality, and, ax its manu-’ 
facture presents vo difficulties, the following process of 
recommended, the author having repeatedly it with much satis~ 
faction: 126 Gm, of official aleohol are mixed with 218 Gm. of 94 
per cent, or 222 Gm. of official (92.6 per cent.) sulphuric acid, and 
the mixture allowed to stand for two or three days in a well-ch 
flask, so that ethylsulphuric acid may form, Having rendered 
yr of sodium acetate anhydrous, by heating at 130° C, 
(266° I.) to constant weight, 164 Gm. of this acetate, in powder, 
are placed in a retort and the acid-aleohol mixture carefully added. 
The retort is heated in a water-bath and the vapors condensed in a 
well-cooled receiver as long as a brisk reaction continues ; the final 
distillate is collected separately, as it is likely to be contaminated 
more largely with acetic acid. The reactions occurring in the fore- 
Fn process, may be illustrated by the equations C,H,OH + 

$0, C.HUHSO, + HO and C,E-HSO, + NaC.H,0, = GHC, 
HO, + NaHSo,. 

Crude acetic ether is always more or less contaminated with aleo- 
hol and acetic acid, which are removed by repeatedly agitating the 
ether with one-third of its volume of a 20 per cent. sodium chloride 
solution containing also 2 per cent. of sodium carbonate and carefully 
decanting the ethereal layer, Milk of lime and caustic alkalies 
should not be used, since the acetic ether would thereby be decom= 
posed and converted into aleohol and the respective acetate. For the 
removal of water, the purified ether if well shaken for some time with 
freshly ignited potassium carbonate and redistilled in a water-bath ; 
dehydrated acetie ether is far more stable than that containing water. 

cial acetic ether should be neutral to litmus-paper, contain not 
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readily decomposed by light and air, becoming acid and dark in 
color, It must not be confounded with ethylene bromide, a 
a liquid of 2.163 specific gravity and boiling at 131° ©, (267.8° Fy). 


Ethyl Carbamate. O,H.NO, or CO.NH,.00,H..—This com- 
pound, also known as prchahar th and scons usually 

‘ignated simply as urethane, is an ester of carbamic acid, obtained 
by the action of aleohol on urea or one of its salts. 

In chemistry the term “ urethane” is applied to all ethers 
of carbamic acid, which acid, however, has thus far never been 
isolated, and is only known in combination ; its most familiar com= 
pound is ammonium carbamate, NH,NH,CO,, one of the constituents 
of official ammonium carbonate. If the formula for carbamic acid 
is assumed to be HNH,CO,, then the formation of all urethanes may 
be explained by the substitution ofa univalent radical for the one atom 
of displaceable hydrogen, which may be brought abont in various 


ways. 

Ethyl carbamate may be prepared by allowing an excess of alcohol 
to react with urea nitrate at a temperature of about 125° C, (257° 
F.) ina sealed tube for several hours. The resulting mass, when 
cool, becomes crystalline, and is then dissolved in just sufficient 
water, the solution being subsequently repeatedly shaken out with 
ether, After recovery of the other the residue is distilled and ne- 
crystallized from water. The reaction involved is shown by the 
following equation : (NH,),COHNO, + C,H,OH = CO.NH,OC, 
H, + NH,NO,, 

Ethyl! carbamate ocours in colorless, columnar, odorless erystal: 
which are soluble in less than their own weight of water or of alcohol 
at ordinary temperature. It is used ax a hypnotic. 

Several similar compounds have been introduced under specific 
names, thus: euphorin, which is also known as phenyl-urethane, 
CO(NHC,H,)(OC,H,), « crystalline powder, sparingly soluble in 
cold water; neurodin, also known as acetyloxyphenyl-urethane, 
C,H, (CO,CH,)NH.CO,C,H,, colorless crystals sparingly soluble in 
cold water; thermodin, also known as acetylethoxyphenyl-urethane, 
C,H (0C,H,)N(COCH,\(CO,C,H,), colorless needle-shaped erystals, 
very sparingly soluble in cold water. 


Ethyl Chloride. ©,H,Cl.—A haloid derivative of alcohol, also 
known as hydrochloric ether. It may be obtained by passing dry 
hydrochloric acid gas into cold absolute alcohol, distilling at a 
moderate heat, washing the distillate with water and a weak alkaline 
solution, and rectifying. It is said also to be made on a large seale 
by heating a mixture of aleohol and concentrated hydrochloric acid 
for some time under increased pressure (40 atmospheres) at a temper- 
ature of 150° C, (302° F.), ata then distilling the resulting product, 
The ethyl chloride vapors are passed through water ase to 25° 
©. (77° F), then dried by passing over caleium chloride, and finally 
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Chloroform. CHCl,—Like bromoform, chloroform belongs to 
the halogen substitution compounds, and resembles the former prepa- 
ration in many respects, Formerly all chloroform was made by 
distilling alcohol with a mixture of chlorinated lime and water, and 
the British Pharmacopoeia still recommends this process, with the 
addition of ed lime. The reactions by this method are some- 
what complicated, resulting in the final formation of chloroform 
and calcium chloride and formate. By shaking the distillate 
with water to remove undecomposed alcohol, crude chloroform is 
obtained, 

Chloroform may also be obtained by treating hydrated chloral 
with sodium hydroxide, when the following reaction occurs: CCl,- 
CHO.H,O + NaOH = CHCl, 4+- NaCHO, +- H,O. The chloro- 
form is distilled off, while sodium .formate remains in aqueous 
solution. 

Since 1885 nearly all chloroform has been made from acetone 
by distillation with chlorinated lime, it having been found to be the 
richest chloroform-yielding substance known. The reaction occurring 
may be illustrated as follows: 2C,H,O + 6CaOCl, = 2CHCI, + 
Ca(C,H,0,), + 2Ca(OH), + 8CaCh, ‘The chloroform obtained by 
this method is quite free from the chlorinated by-products frequently 
found in that made from alcohol. 

For the purpose of purification on a commercial scale, chloroform 
is made to bubble slowly through two successive deep layers of 
concentrated sulphuric acid, and afterward brought into intimate 
contact with anhydrous sodium carbonate for the purpose of remov- 
ing any water and acid mechanically carried over. Finally, the 
chloroform is siphoned into a dry and distilled in a water-bath 
at a temperature not exceeding 62° C. (142.6° F-.). The sulphuric 
acid destroys any organic impurities present and gradually darkens 
in color, finally becoming black. 

Absolutely pure chloroform is very unstable when exposed to air 
and diffused daylight ; but if air be rigidly excluded, it does not 
suffer decomposition even in direct sunlight. Experience has proved 
that the best preservative agent for chloroform is alcohol, and the 
Pharmacoprcia therefore directs the presence of from 0.6 to 1 per 
cent. of the latter. The chief products of decomposition of chloro- 
form are free chlorine and carbonyl chloride, COCI,, which are 
readily detected by the official tests, and no chloroform should be 
used for internal administration which shows any contamination, 
The present Pharmacopmia recognizes but one kind of chloroform, 
but the term “ purified chloroform ” is still used by some manufac-_ 
turers. 

‘The term formyl terchloride is sometimes applied to chloroform ; 
it may also be called trichlormethane if looked upon as methane or 
marsh-gas, in which three hydrogen atoms have been replaced by 
chlorine, 
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Bs ree by a few drops of oil of turpentine, followed by soap 
water, 

During the past twenty-five years several substitutes for iodoform 
have nee antecahiced at in spite oe the Ll ee un ae 
of the latter, its use by physicians still surpasses that o' 
substitutes, of which the two best known are iodol and aaa both 
of which are nized in the Pharmacopeeia, the latter under the 
name thymol jodi . 


Todol. O,I.NH.—A derivative of pyrrol, also known as tetra- 
iodopyrrol. It is prepared by the interaction of iodine and pyrrol 
in alcoholic solution, when, upon the addition of water, iodol is sepa~ 
rated in the form of yellow crystalline floceuli, It may also be ob- 
tained by adding a solution of pyrrol in sodium hydroxide solution 
to a solution of iodine and potassium iodide in water, the resulting 

recipitate being subsequently washed with water. Pyrrol is a basie 
iquid, spre than water, obtained by fractional distillation from 
animal oil after purification of the latter; its composition is shown 
by the formula, C,H,NH. 

Todol is a grayish-brown, bulky powder, more or less erystalline, 
and free from odor and taste. It contains about 89 per cent. of 
iodine, and requires about 5000 parts of water for solution, but is 
quite soluble in alcohol, ether, chloroform, and fixed oils. Its aleo- 
holic solution is miscible with glycerin, 

Todol is the oldest of the iodoform substitutes, having been intro- 
duced in 1885, 

Other compounds which have been recommended as substitutes 
for iodoform are europhen or di-isobutylorthocresol iodide, CaH,O,1, 
an amorphous yellow powder; sozoiodol or sozoiodolic acid and its 
salts, C,H1,OHSO,H + 3H,0, occurring in crystalline form ; loso- 
phane or tri-iodometacresol, GHLONE! » odorless and colorless 


erystals containing nearly 80 per cent. of iodi sulphaminol or 
thioxydiphenylamine, C,,H,OS,N, a yellow insoluble powder. 


Hydrated Chloral. C,HCI,0 + 1.0 or OCLCOH + H,0.— 
‘This compound, as indicated in the official title, is a combination of 
chloral and water. Anhydrous chloral is an oily liquid having the 
composition CCLCOH, f 

n the manufacture of hydrated chloral porfeetly dey chlorine gas 
is passed into cold absolute alcohol as long as the former continues to 
be rapidly absorbed, after which the mixture is rapidly warmed to 
60°-70° C, (140°-158° F.) and treated with sulphuric acid, whereby 
crude chloral is separated as a thin oily liquid, which is then rectified 
over burned lime and chalk; the final distillate of pure chloral is 
weighed and hydrated by the addition of a caloulated quantity of 
water, the hot mass being poured upon plates of glass, covered with a 
bell-glass and allowed to crystallize, 

ie reactions occurring in the above process were at one time sap- 





hypnotic, and must not be confounded with 
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pee product of chloralamide mentioned above, formed when the 
latter is heated. 

Other compounds, such as hypnal, a compound of chloral and 
antipyrine, xomna/, a compound of chloral, urethane, and alcohol, 
ural or uralium, chloral-urethane, etc., are less important. A full 
account of these may be found in the National Standard Dispensa- 
tory, p. 409. , 

Closely allied to the official hydrated chloral is butyl-chloral 
hydrate, CyH,ClCOH + H,O, which is recognized in the British 
Pharmacopqia, and is in commerce often, although wrongly, called 
erotonchloral hydrate. It is prepared from ethyl aldehyde by acting 
upon it chlorine at a low temperature, —10° C. (14° F.); the 
mixture is finally subjected to fractional distillation until a product 
boiling uniformly between 163° and 165° C. (325.4° and 329° F,) 
is obtained, consisting of trichlorbutylaldehyde or butyl-chloral, 
which is then converted into the erystalline hydrous variety by 
addition of water. Butyl-chloral hydrate dissolves sparingly in cold 
water, but free hot water, aleohol, and glycerin. _ It differs from 
hydrated chloral in not yielding chloroform with alkalies, but instead 
dichlorallylene, C;H,Cl,. 














Bromal, or tribromaldehyde, CBr,,COH, resembles chloral in 
its chemical nature and like the latter forms a hydyate and an alcohol- 
ate. It is prepared from absolute aleohol by the action of bromine, 
and with caustic alkalies forms bromoform and alkali formate. 
Bromal must not be confounded with bromol, which is tribromo- 
phenol (see under Phenol, page, 620). 


Paraldehyde. (C,H,0),—This liquid is a polymeric form of 
ethyl] aldehyde, whieh latter is an oxidation-product of alcohol. 

‘Aldehydes, chemically speaking, are derived from primary. aleo- 
hols, contain the characteristic group COH, and upon further oxidation 
yield acids. Ethyl aldehyde or acetaldehyde, C,1,0 or CH,COH, 
commonly known as aldehyde in commerce, is a colorless neutral 
liquid obtained by distilling a mixture of alcohol, water, sulphuric 
acid, and manganese dioxide or potassium dichromate; the crude 
product is dissolved in ether and charged with ammonia gas. The 
resulting crystals of aldechyde-ammonia, C,H,ONHL,, are distilled 
with diluted sulphuric acid and rectified over calcium chloride. By 
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coal and subsequent recrystallization. Hexamethylenamine occurs 
as colorless odorless crystals having a sweetish taste, and soluble in 
1} times their weight of water, the solution showing an alkaline re~ 
action toward litmus. 


Spirit of Nitrous Ether.—The official ition ized 
by this name is an alcoholic solution of ethyl nitsite, CILNO» 
yielding when freshly prepared and tested by the method of assay 
given in the Pharmaecopcia not less than 4 per cent. of ethyl nitrite. 

Tn the pharmacopetal process of manufacture, which is especially 
intended for the pharmacist in making small quantities of the spirit, 
the first step is the preparation of ethly nitrite by acting on a solu- 
tion of sodium nitrite with sulphuric acid in the presence of alcohol. 
‘The nitrous acid liberated attacks the alcohol, forming ethyl nitrite 
and water. The two reactions are indicated by the following equa- 
tions: NaNO, +- H,SO, = HNO, + NaHSO,; C,H,OH -+ TEN = 
C,H,NO, + H,O, ‘The newly-formed ethyl nitrite rises as an oily 
layer to the surface and, after all reaction has ceased, is transferred 
to a glass separator where it is washed first with plain ice-cold 
water and then with an ice-cold solution of monohydrated sodium 
carbonate. After careful separation, the ethyl nitrite is freed from 
water by agitation with anhydrous potassium carbonate and finally 
mixed with 21 times its weight of alcohol. In order that a large 
yield of ethyl nitrite may be insured, it is essential that the tube of 
the separator be allowed to reach nearly to the bottom of the flask 
containing the aleohol and sulphuric acid mixture, and that the 
solution of sodium nitrite be allowed to flow into the flask very 
slowly in drops, the flask being kept thoroughly cold during the 
reaction. From the above equation it will be seen that 68.57 Gm, 
of absolute sodium nitrite are eapable of yielding 74.51 Gm, of 
ethyl nitrite, and if the official salt (containing at least 90 per cent. 
of NaNO,) be used, the 100 Gm. ordered in the official formula 
should be able to produce at least 97.79 Gm. of ethyl nitrite, which 
would yield 2151.38 Gm. of the official spirit. In practice there 
is always some loss, the full theoretical yield being never obtainable, 
and hence the necessity of ascertaining the exact weight of the 
purified ethyl nitrite in order to determine the final weight of alcohol 
to be added. ‘The process is easy of execution and with a little care 

a 





ba ; 
jooperla. 


‘ture, is only a close approxi 


ficientl, 
giv 
abso 


: , 760 Mm., th 
t to 1, 2, i 


nust be the 


Ss 
= 
5 
+ 


close to 


ite, 


i en in the Ph 





ALCOHOL AND ITS DERIVATIVES. 661 


chlorate, 5 Ce. of spirit of nitrous ether, and 5 Ce. of 10 per 
nitric acid. Cork quickly and shake the flask or bottle frequently 
during 30 minutes. Then add 10 Ce. of 4, AgNO, solution, shake, 
add 10 Ce, of ferric ammonium sulphate test-solution as indicator, 
and titrate the excess of silver nitrate solution with pj KSCN solu- 
tion, When a permanent reddish color is imparted to the liquid, 
deduct the number of Ce, of the potassium sulphoeyanate solution 
required from 10 (the number of Co. of silver nitrate solution me 
multiply the remainder by 2.2353 (or 0.022363 x 100) and divide 
the product by the weight of 5 Cc. of the spirit of nitrous ether 
previously ascertained ; the quotient will represent the percentage of 
ethyl nitrite in the sample, ‘The reactions involved in the precedi 


ng 

method are: 3C,H,NO, + KCIO,= 38C,H,NO, + KCl; KCl + 
AgNO, = AgCl-+ KNO, ; which show that 3. molecules or 223,53 
parts of ethyl nitrite are capable of producing 1 molecule or 74.04 
of potassium chloride, and that this in turn requires 1 molecule 


or 168,69 parts of silver nitrate for complete precipitation. Henee 
each Co. of y% AgNO, solution, omen 0.016869 Gm. of silver 
nitrate corresponds to 0.022353 Gm. of ethyl nitrite. 

Tt has been shown by previous investigators that aldehyde has no 
effect on the results obtained by this method, unless it be present in 
large quantity, in which case it will lower the results. 

Whenever an assay of spirit of nitrous ether is to be made, the 
latter should be carefully neutralized by agitation with potassium 
bicarbonate before weighing, as free nitrous acid may be present, 
which would cause the results of the determination to be record 
too high. 

Commercial spirit of nitrous ether is often of very inferior quality, 
since it is frequently kept in large carboys insecurely spp an 
consequently becomes oxidized by the air and moisture. It should 
always be purchased in original packages of small sizeand preserved 
in a cool, dark place. The acid reaction observed in some samples 
of spirit of nitrous ether may be due to acetic acid luced by 
oxidation of any aldehyde present, or it may be due to decomposition 
of the ethyl nitrite, resulting in the formation of aleohol and libera- 
tion of nitrous acid. Such acidity should invariably be neutralized 
by means of alkali carbonate before dispensing the spirit in conjune- 
tion with alkali iodides, bromides, ete. 

Even under the most favorable conditions spirit of nitrous ether 
gradually deteriorates, and, if found to contain less than 8 per cent. 
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of this solution 10 Ce, are used for the test. The number of Ce. of 

fy AgNO solution required for precipitation is multiplied by 3.4872 
(or 0.084872 x 100) and the product divided by 0.5 (the weight in 
grammes of amy! nitrite used) to find the iain of true amyl 
nitrite in the sample. From the equations 3C,H,,NO, 4+ KCIO,= 
3C,H,,NO, ++ KCl, and KC1+ AgNO, — AgCl + KNO, it is sven 
that 3 molecules or 348.72 parts of amyl nitrite will require 1 
molecule or 168.69 parts of silver nitrate for precipation of the 
potassium chloride formed, and hence 1 Ce. of 4% A, Ko; solution, 
containing 0.016869 Gm. of silver nitrate, corresponds to 0.034872 
Gun, of amyl nitrite, 


Amy] Alcohol, although not recognized in the Pharmacopeia, 
is of interest as the pou amyl nitrite and valerie acid and as a 
valuable solvent used in chemical research, As stated on 642, 
amyl aleohol and other homologons products are formed during the 
fermentation of grain or potato starch; larger quantities may be 
obtained by continuing the distillation after ethyl aleohol ceases to 
come over. Amy! alcohol is purified by fractional distillation and 
repeated washing with a concentrated solution of table salt. It is a 
oder thin, oily liquid of about the same specific gravity as alcohol, 
but boiling, when pure, at 132° C. (269.6° F.). Chemically, it_is 
amyl hydroxide, C,H,,OH, and yields compounds homologous with 
those of ethyl alcohol, namely, amy! ether, (C,H,,),O, amyl aldehyde, 
©,H,O, and valerie acid, C,HyO, Amy! alcohol, obtained in’ the 
fermentation of grain or potato starch, is designated by chemists as 

‘imary iso-amy! alcohol, and is the chief constituent of commercial 
usel oil, It ix only slightly soluble in water, but is miscible with 
alcohol and ether in all proportions, 
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mation of volatile products, and an acid reaction being observed. 
Fats are not: affected by a temperature of 100° C. (12) but at 
250° C, (482° F.) they are decomposed, various volatile products 
ae formed, among which is an irritating, odorous sul 
called acrolein, which, chemically, is allyl aldehyde, CJH,O or 
CH,CHCOH, and is derived from the decomposition of the glycerin 
present in fats, 

aeeeieals oils, Gsemsa ger of the glyceride of oleic acid, 
with varyin, rtions of mitin, upon ex re to air, a] 
to absorb Bs Be split up Tito free oleic ( palmitic) eid and 
glycerin, the latter being oxidized gradually into carbon dioxide and 
water, and thus disappearing. The oleic acid absorbs oxygen and is 
gradually conv: into oxystearic acid, and finally into volatile 
odorous acids, such as capronic, valerie, ete, This process of decom- 
position is termed rancidification, and explains the condition termed 
rancidity noticed in old and carelessly preserved fats and fixed oils, 
By some it is thought that the change is superinduced by the presence 
of mucilaginous or albuminous matter in the fat, acting as a ferment 


under the influence of light, air, and moisture. Rancid fats, there- 
fore, always contain free acid and yield less glycerin than sweet fats 
when saponified. 

In the chemical examination of fats and fixed oils for adultera- 
tions, and as tests of identity, two reactions, largely used by analysts, 
have been adopted by the Pharmacopoeia, namely, that with potas- 


sium hydroxide and that with iodine. Both tests are apphed to 
every official fixed oil and definite requirements made in connection 
with the same. The test with potassium hydroxide is better known 
as the determination of the saponification value or Koettstorfer 
number, being the number of milligrammes of potassium hydroxide 
required for complete saponification of 1 Gm, of a fat or oil, and is 
carried out as follows: W igh out accurately in a flask, holding 160 
to 200 Ce., 1.5-2 Gm, of the purified and filtered fat. Next run 
into the flask from « burette, 26 Ce, of aleoholic potassium hydroxide 
test-solution. While exactly 25 Ce. is not indispensable, in com- 
rative tests precisely the same amount must be used, allowing the 
mrette to drain in exactly the same way in each test. Then place 
asmall funnel in the flask and heat it on a water-bath containing 
boiling water for } hour, so that the alcohol is simmering, fre- 
uently imparting a rotatory motion to the contents of the flask. 
hen add 1 Ce. of phenolphthalein test-solution and titrate back the 
excess of potassinm hydroxide with half-normal hydrochloric acid. 
Tfa blank test is made at the same time with the alcoholic potassium 
hydroxide test-solution alone, the difference in the number of Co. of 
half-normal hydrochloric acid consumed by the blank test and the 
real test, multiplied by 27.87 (being the number of milligrammes 
of KOH contained in each Ce, of the alcoholic potassium hydroxide 
test-solution, which is a half-normal solution) and divided by the 
weight in grammes of the fat or oil, will give the saponification 
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Gm, of fat or oil would be to z, representing the weight of iodine 
which would be absorbed by the 100 Gm, 


The action of acids on fats and fixed oils varies considerably ; 
thus, strong hydrochloric acid has no effect upon them, a& ae 
cold diluted nitric acid and cold or hot diluted sulphuric acid. 
Nitrous acid, as well as warm nitric acid, converts olein into elaidin, 
a compound isomeric with it, but of firm consistence. Stron; 
sulphuric acid decomposes fats slowly in the cold and rapidly with 
the aid of heat, forming sulpho-compounds of the fatty acids, as 
well as of the glycerin. If concentrated sulphuric acid be added 
to almond or olive oil and the mixture kept at a temperature 
below 50° C. (122° F.), sulpho-oleic and glycerylsulphuric acids 
will be formed, HSO, gO, and GH« SO,),; if castor oil be 
used, sulpho-ricinoleic acid will be produced. The glycerylsulphurie 
acid upon addition of water is again converted into glycerin and 
sulphuric acid, and can thus be removed; the sulpho-oleic acid, 
having been purified by washing with salt solution, can be combined 
with alkali hydroxides, yielding water-miscible sulpho-oleates, 
which on account of their absorbability have been recommended as 
vehicles for ointments, under the names olcite, polysolve, ete. (see 
page 414, 
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Almond Oil (Expressed).—This oil consists of about 85 per 
cent, of olein, mixed with palmitin, but is said to be free from 
stearin, which accounts for the fact that the oil can be cooled to 
— 20° C. (—4° F.) before congealing, Although olive oil, cottonseed 
oil, lard oil, and sesame oil may be present in commercial almond 
oil, these can be detected by cooling to —10° C. (14° F,), but the 

resence of apricot or peach-kernel oil is not shown by this test, as 

th remain fluid even at — 20° C, (—4° F.), The latter may be 
detected by mixing almond oi] with an equal volume of nitric acid 
and water, when a white mass free from red color should be obtained ; 
a brown color would indicate the presence of cottonseed and sesame 
oils, 

‘The saponification value of expressed oil of almond, according to 
the Pharmacopeia, should be 191-200, and the iodine number not 
less than 95 and not more than 100, 


Castor Oil.—The chief constituent of this well-known oil is tri- 
ricinolein, CSH,(C,,.H,,0,),, betes with ricinisolein, palmitin, and 
dioxystearin. Ricinolein differs from olein in being the pasts 
of an acid containing in each molecule one atom more of ox yen 
than oleic acid. As already stated on page 208, castor oil differs 
from other fatty oils in its marked solubility in absolute and official 
alcohol; it is also immiscible with more than its own volume of 
petroleum benzin or 1} times its volume of mineral oils. The specific 





fame croton resin, 

_ soluble in alcohol, ether, and chloroform, 
nor basie properties. Croton oil differs 
solubility in petroleum benzin. Its 
the Phar ia ns 212-218, and its 
than 102 nor more than 105. 





THE OFFICIAL FATS AND FIXED OILS. 671 


solution to produce a pink color, phenolphthalein being used as an 
indicator. 

‘The presence of cottonseed oil is officially detected by means of 
an alcoholic solution of silver nitrate acidulated with nitric acid, 
when no reddish or brown color should be observed. In addition to 
this test the Pharmacopoia also directs that Halphen’s test shall be 
applied, which consists in mixing melted lard with an equal volume 
of a mixture of amyl aleohol and a 1 per cent. solution of sulphur 
in carbon disulphide, and then heating the mixture for 15 minutes 
in a bath of boiling salt-water, when no reddish color should be 
developed. According to L. Tolman, the test is made more reliable 
by continuing the heat for 1 or 2 hours. 


Lard Oil.—This oil consists almost wholly of olein, the variable 
proportions of stearin and palmitin present depending upon the care 
with which the oil has been expressed. It is subject to adulteration 
with cottonsced oil and mineral oils. The former may be detected 
as stated above, under Lard, and the mineral oils by the separation 
of an oily layer if the lard oil be saponified with alcoholic potassium 
hydroxide solution. The Pharmacopeia gives the saponification 
value of lard oil as 195-197, and its iodine number as not less than 
56 nor more than 74, 


Linseed Oil.—While linseed oil contains small Pl bt of 


olein, palmitin, myristin, and stearin, it consists ehie y of the glyce~ 
erides of linolic acid, HC,,H,,O,, and linolenic acid, C,.H,0. 
Formerly, the name linoleic acid was applied to the fatty acid present 
in largest amount, but this has been shown to be a mixture of oleic, 
linolic, linolenic, and isolinolenie acids. Upon exposure of linseed 
oil to the air, oxidation takes place and oxylinolein is formed, pro- 
ducing a hard varnish-like residue. Since pure linseed oil requires 
several days for perfect drying, its siccative properties are increased 
by boiling the aaa by addition of lead oxide, manganese oxide 
and similar substances. The glyceride of oleic acid present in lin- 
seed oil behaves like that of the non-drying oils when the oil is 
exposed to air, but decomposition is probably estopped by the forma- 
tion of the other oxidation products; hence the acidity and un- 
pleasant odor due to rancidification are not observed. As already 
stated on page 209, boiled linseed oil should never be used for 
pharmaceutical purposes. 

Linseed oil may be adulterated with rosin oil and mineral oils, 
which will remain as au oily residue if the oil is saponified with 
alcoholic solution of potassium hydroxide; the resulting soap must 
be completely soluble in water. The Pharmacopoeia gives the 
saponification value of linseed oil as 187-195, and the iodine number 
as not less than 170; the latter is rarely below 175 and varies with 
oils airy different sources, sometimes running as high as 190 and 
even 198, 
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acids, and is therefore more nearly related to the trae fats than wool 
fat and beeswax. The cetyl palmitate may be separated the 
glycerides by recrystallization from alcohol, and when thus purified 
will not yield vapors of acrolein when heated strongly, whereas 
ordinary spermaceti does give off the characteristic irritating vapors 
due to decomposition of glycerin. Spermaceti is readily saponified 
hy means of alcoholic solution of potassium hydroxide, the resulting 
liquid yielding cetyl aleohol upon addition of water. Tt is not 
usually adulterated, since the addition of other fats would materially 
alter its physical properties, and detection thus not be difficult, 


Suet.—Mutton suet, according to Chevreul, consists of 70-80 
per cent. of stearin and palmitin, and 20-30 per cent. of olein, 
together with a trace of hircin, which latter is the glyceride of 
hireic acid, having a strong acid reaction and a peculiar goat-like 
odor, The Pharmacopeia recognizes only the prepared or puritied 
suet (see page 207). 


Wax.—Beeswax, which is the only kind of wax officially recog= 
nized, is a mixture of myricyl palmitate and free ccrotic acid, and 
is said to contain also ceryl palmitate and free melissic acid. It is 
subject to frequent adulteration with tallow, Japan wax, rosin, 
paraflin, and ceresin, all of which can be detected by the tests given 
in the Pharmacopeia. Pure beeswax contains no glycerides, and 
hence yields no glycerin. The saponification value of yellow wax 
is officially given as 90-96 ; in pure wax this is rarely found below 
95. Experience has shown that in the saponification test for wax, 
the time given in the Pharmacopeia for boiling the wax with the 
alcoholic solution of potassium hydroxide is insufficient, from 14 to 
3 hours’ boiling being required to effect perfect saponification. A 
sample of wax thus treated, which after 1} hours’ time showed a 
saponification value of 65, after 3 hours gave a value of 94,08, and 
the longer time would therefore seem preferable for all tests of wax 
in order to secure accurate results, 


Wool Fat.—Natural wool fat is more closely related to the 

up of waxes than to that of true fats. It is a complex mixture 
of free fatty acids, palmitic and cerotie acid esters of cholesterin, 
isocholesterin, and ceryl alcohol, and non-saponifiable bodies, but 
contains no glycerin. The parified or official fat is obtained, as 
already stated on page 207, by treatment of the natural fat from 
wool with weak alkali solution, subsequent washing with water, 
precipitation with calcium chloride, dehydration with lime and 
extraction with acetone. After distillation of the solvent, the 
purified fat thus obtained consists chiefly of cholesterin esters, and 
should be free from alkalies and free fatty acids, The Pharma~ 
copia also demands the absence of nitrogenous matter, as shown 
by boiling wool fat with potassium hydroxide solution, when no 
vapors of ammonia should be given off, 

43 
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rmacy the term soap is always restricted to the alkali salts of 

tty ale obtained by treatment of a fat or fixed oil with a boiling 
solution of sodium or potassium hydroxide, which are soluble in 
water; the name oleate or plaster is more properly applied to those 
soaps which are insoluble in water or alcohol and are made with the 
oxides of the earths or heavy metals, Soap made wholly from animal 
fat is but sparingly soluble in cold alcohol, and is therefore to be pre- 
ferred for the preparation of solid opodeldoe and similar firm lini- 
ments. Such a soap is recognized in the British Pharmacopoeia as 
Sapo Animalis or Soap. 


Medicated Soaps.— While soaps intended simply as detengents 
may, without detriment, contain a very slight excess of alkali, it is 
desirable when medication of the soap is intended, that prior to its 
application a perfectly neutral substance be employed; it has, in 
fact, been found that soap containing uncombined fat is even prefer- 
able to neutral or normal soap, for not only does it render the skin 
softer, but reaction between the soap and any medicinal agent added 
is also thereby avoided or at least retarded, Such soaps, containing 
an excess of fat, are known as superfatted soaps, and have been 
largely used for the past fifteen or twenty years. In preparing them 
it is customary to add an excess of 3 or 5 per cent. of fat or fixed oil 
in the beginning of the operation, which then remains intimately 
mixed with the newly formed soap. In a few cases the excess of fat 
has been incorporated with the freshly made, neutral soap while yet 
ina soft, pasty condition. Both olive oil and lanolin are used in 
the manufacture of superfatted soaps, having been found preferable 
to all other fats in their action on the skin and toward chemicals. 

In the manufacture of medicated soaps the plan followed is iden- 
tical with that prescribed on page 416 for ointments. The medicinal 
agent is first intimately mixed (either in the form of solution or 
impalpably fine powder) with a small portion of the superfutted soa) 
by means of suitable apparatus, which mixture is then added to suel 
a further quantity of the same vehicle as may be necessary to establish 
the required percentage strength of the finished product, Among 
the various medications of superfatted soaps are tar 5 per cent., 
sulphur 10 per cent., salicylic acid 5 per cent., borax 5 per cent., 
carbolic acid 5 and 10 per cent., corrosive sublimate 0.1 and 0.5 per 
cent., camphor 5 per cent., and others, 


Official Soaps.—The Pharmacopmia recognizes two varieties 
of soaps; one by the general name soap (Latin, sapo),and the other 
by the general name soft soap (Latin, sapo mollis). The first is 
intended to be a hard soap made from olive oil and sodium hydrox- 
ide, as already explained. When fresh, or if kept in a damp cellar, 
it usually contains a large proportion of water, most of which is 
driven off by drying in a warm, airy room, and all of which can be 
expelled at a temperature of 110° C. (230° F.), White Castile 
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and the distillation is repeated two or three times until the re- 
uired degree of purity has been obtained. The Pha: 
Garcands at least 95 per cent. of absolute glycerin, which liquid has 
the specific gravity of 1.246 at_ 25° C, (77° F.), and is soluble in 
water and alcohol in all proportions, as also in a mixture of 3 parts 
of alcohol and 1 part of ether, but is insoluble in ether, ch! ip 
benzene, petroleam benzin, fixed and volatile oils. The most im- 
portant tests of those mentioned in the Pharmacopeia are: the 
absence of turbidity and color when glycerin, after dilution with 
water, is mixed with silyer ammonium nitrate test-solution and then 
allowed to stand, protected from ight, for five minutes; the absence 
of an offensive or acidulous odor when glycerin is heated with diluted 
sulphuric acid; the absence of a color darker than yellow, when a 
mixture of equal volumes of glycerin and concentrated sulphuric acid 
is allowed to stand for 1 hour; and the complete volatility of slycerin 
upon ignition. Although official glycerin boils at about 165° C, 
(529° F.), itis readily vaporized from an aqueous solution at 100° C, 
(212° F.). 
‘ wile glycerin is unaffected by cold nitric or sulphuric acid sepa~ 
rately, a Pea! o the two cae forms with AN a ene chemical 
compound, glyceryl or propenyl trinitrate, x common! 
but ease i cal salty tl and known ee and 
nitrin. Glyceryl trinitrate is prepared oy adding a mixture of 100 
parts of anhydrous glycerin and 3 parts of sulphuric acid (xpec. grav. 
1,835), gradually and in small portions at a time, to a well-ehilled 
mixture of 280 parts of nitric acid (spec. gray. 1.5) and 300 parts of 
sulphuric acid (spec. grav. 1.835), the vessel being kept surrounded 
by ice. This mixture is afterward poured into six times its volume 
of cold water, washed free from acid, and finally dried over sulphurio 
acid. The reaction may be illustrated as follows : CHO), + 
3HINO, + H,SO, = CH{NO,), ++ 3H,0 + HSO,, the sulphuric 
acid simply serving to withdraw the water eliminated in the forma- 
tion of the compound ether. The product is a slightly yellowish, 
oily liquid, insoluble in water but soluble in alcohol, “It has a 
sweet, aromatic taste, and ig very poisonous. In the form of a 1 per 
cent. aleoholic solution glyceryl trinitrate is recognized in the Phar- 
macopaia as Spiritus Glycerylis Nitratis—Spirit of Glyceryl Trini- 
trate, or Spirit of Nitroglycerin ; tablet triturates and chocolate tab- 
lets containing 0.00065 and 0.0013 Gm. (hy and yy grain) of glyo- 
eryl trinitrate each are also used by physicians; mixed with three 
pee of infusorial earth (kieselguhr), it constitutes dynamite, a well- 
nown blasting agent, ‘ 
egigsetniieniona acid or glycerin acid phosphate, C,H,(OH), 
H,PO,, is another derivative of glycerin introduced into medicine 
and pharmacy within recent years. It is chiefly used in the form 
of calcium, iron, or sodium salts. The commercial acid is a 20 
per cent. aqueous solution, as all efforts to concentrate the solution 
and obtain the pure acid have failed, and always resulted in decom- 
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petrolatum are not siponifiable and not subject to 
rancidity, If Properly purified they consist only of hydrocarbons, 
which are not affected at all by cold acids and alkalies, and only 
slightly by hot acids; hence the name paraffins has been given to the 
products, from the words parum, too little, and afinis, allied, on 
account of their lack of affinity for other substances. 

Hard paraffin is obtained partly as a residue from the above- 
mentioned paraffin oils and also largely by the purification with sul- 
phurie acid, ete., of ozokerite or mineral (earth) wax. Tt occurs as a 
white, erystalline, odorless, wax-like bod ‘2 having a melting-point 
varying from 60° to 80° C. (122°-174° F°.), according to its source, 
Ceresin is a yellow variety of purified earth wax, often used to 
adulterate yellow beeswax. 


Petroleum Benzin.—This uct, also known as petroleum 
ether, and commercially simply designated as benzin, is a mixture 
of hydrocarbons, chiefly itane, Cit, and hexane, C,H, fa The 
official article constitutes that fraction off purified petroleum distilling 


between 45° and 60° C. (113° and 140° F-), as indicated by the 

boiling-point given in the Pharmacopeia, and should have a specific 

gravity of 0.638-0.660 at 25° C, (77° F.). It is insoluble in water, sol- 

uble in about 6 re of alcohol, and readily soluble in ether, chloro- 
= 


form, volatile oils and in fixed oils with the exception of castor oil, 
It is highly inflammable and its vapor when mixed with air and 
ignited echindak violently ; hence it should be carefully preserved in 
tin cans or well-stoppered bottles in a cool place remote from lights 
or fire. 


Purified Petroleum Benzin.—Commercial benzin is not suitable 
for pharmaceutical purposes, and the Pharmacopaia therefore directs 
its purification as follows: Petroleum benzin is first mixed with an 
acid solution of potassium permanganate, and the mixture set aside 
for 24 hours witl nent agitation ; after decantation of the lighter 
fluid this is treated for several hours with an alkaline solution of 
potassium permanganate, again bringing the two fluids into intimate 
contact by frequent agitation. ‘The benzin thus purified is decanted 
and washed several times with plain water, after which it is again 
decanted and should then be free from sulphur compounds and other 
impurities. " 
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Among the alcohols found in volatile oils, both free and in the 
form of esters, are allyl, amyl, butyl, methyl and 
borneol, geraniol, linalool, menthol, sabinol, san : 
The alde iydes comprise benzoic and cinnamic aldehydes, citral, and 
citronellal; the ketones, camphor, carvone, and menthone; the 
phenols and phenolic ethers, carvacrol, chavicol, eugenol, safrol, and 
thymol. Besides acetic, anisic, benzoic, butyric, formic, salicylic, 
and valeric acids, sulphocyanic and hydrocyanie acids are also present 
in some oils; with the exception of hydrocyanie acid they are usu- 
ally in combination as esters, and but rarely present in the free state. 

‘The behavior of volatile oils with acids, alkalies, and other reagents 
must naturally vary greatly, owing to the diversity in their consti- 
tution. Those oils composed almost wholly of terpenes form either 
solid or liquid compounds with hydrochloric acid. Other oils are 
oxidized and converted into resin-like bodies by nitric acid, while 
sulphuric acid thickens some volatile oils and completely chars 
others, Color reactions also occur between some of the oils and 
sulphuric and other acids, Alkali carbonates are without much 
effect on yolatile oils unless the latter contain acids, bat alkali 
hydroxides, in both aqueons and alcoholic solution, are more active, 
removing phenols, saponifying compound ethers, eto, Acid alkali 
sulphites, when added to volatile oils containing aldehydes, combine 
with the latter to form crystalline compounds. Todine reacts violent 


with some oils, and bromine forms crystallizable tetrabromides wil 


others. 

For the examination of volatile oils both chemical and physical 
methods are employed; of the former, determination of alcohols, 
aldehydes, esters, phenols, etc., are important, while of the latter the 
determination of specific gravity, sree rotation, exes 
and solubility in alcohol, offers valuable information for deciding 
upon the true character of the oil, 

The specific gravity of volatile oils may be ascertained by means 
of the Mohr-Westphal balance (see page 55), or a small pyenometer. 
For the determination of the ane? rotation of oils, which is now 
required in many cases, the necessary explanation may be found on 

ages 580 and 581 of the Pharmacopeia, The degree of solubility 
in alcohol is at times useful for detection of certain adulterants, sucl 
as oil of turpentine, Seyret sree and fatty oils; it is best 
determined by placing 1 Ce, of the oil in a small cylinder of 10 Ce, 
capacity, and uated into }’s or yJy’s, and adding small portions 
of 90, 80, or 70 per cent. alcohol, as the test may require, until, 
after vigorous agitation, a perfectly clear solution results, free from 
turbidity and separation. As determination of the congealing-point 
is required for only two of the official oils, the method will be given 
under the respective oils. 

The following analytical methods in use among chemists give an 
idea as to the mode of determining quantitatively some of the chief 
constituents of volatile oils. 





m, Into a suitable flask, 
ser ground into the neck, as sI 
of the oil, an equal volume of 
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1 Gm. of dry sodium acetate ; the mixture is then boiled for an hour 
and cooled. The product is transferred to a separator, and washed 
well with water, then with a dilute solution of sodium hydroxide, and, 
again, with water until the reaction is neutral, 

and is finally dried with anhydrous calcium Fis, 301. 
chloride or sodium sulphate. “2 Gm. of the 

dry acetylized oil are transferred to a suitable 


flask, using a small quantity of 95 per cent. ethyl 
alcohol to transfer the last_ portions, and saponi- 
fied with 20 Ce. of normal alcoholic potassium 
hydroxide solution in the manner explained in 
the preceding paragraph, except that normal sul- 
phurie acid must be used in this case to titrate 
the excess of alkali, If the number of Ce. of 
normal alkali required by the oil be now multi- 
plied by 0.15298 or 0.15498 the total amount of 
alcohol present in the 2 Gm, of oil used will be 
found, and multiplying this product by 50 gives 
the percentage. The ifference between this per- 
centage and that of aleohol found in combination 
represents the uncombined alcohol. 
The method is well adapted for the quanti- 
tative determination of borneol, geraniol, and 
menthol, but does not give satisfactory results 
with linalool and terpineol ; the reaction occur- 
ring may be illustrated by the following Pease C,oH,,OH + 
(CsH,0}0— C,H,C,1,0, +HC,H,O, If aldehydes are also 
present in the oil the aeety lization method cannot be used. 
Determination of aldehydes: The well-known property of alde~ 
hydes of forming water-soluble addition-compounds with acid sodium 
sulphite is made use of in determining the aldehyde content of 
volatile oils quantitatively. Cinnamic aldehyde in oil of cassia 
cinnamon, and citral in oil of lemongrass, ean both be determined 
very satisfactorily by the following method, which is based on the 
observation that when either oil is shaken for some time with hot 
acid sodium sulphite solution the decrease in yolume of the oil cor- 
responds about to the proportion of aldehyde present. For this 
purpose use is made chm special flask of about 100 Ce. capacity 
with a long, narrow neck (13x8 Cm.), which is graduated into 
tenths of a cubic centimeter, (See Fig. 302.) Exactly 10 Ce, of the 
oil are put into the flask by means of a pipette, and a like volume 
of a warm 30 per cent. solution of acid sodium sulphite is added, 
The flask is Frood in a boiling water-bath, and more of the acid 
sulphite solution is gradually added until a uniform fluid is obtained, 
filling the flask nearly three-fourths, When all solid particles, at 
first formed, have disappeared and the characteristic odor of the 
respective aldehyde is no longer discernible, the flask is filled with 
acid sulphite solution up to the zero point of the graduated scale. 
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or 60° C. (1229°-140° F), and allowed to stand for about twelve 
hours, so that the reaction may be completed, after which the oil 
formed is distilled with steam by passing the same through the 
mixture. 

Oil of bitter almond is optically inactive. It is soluble in 300 
parts of water and in an equal yolume of 70 per cent. alcohol. Its 
chief constituent, as stated above, is benzoic atlanta: the age 
present being determined exactly in the same manner as dhrected a” 
the official benzaldehyde, see page 699, 12 drops of the oil being 
used for cach assay. In the official assay for hydrocyanic acid con= 
tent, all the acid present is precipitated by ~y AgNO, solution, 
potassium chromate being used as indicator, FE: of the silver 
solution corresponding to 0.002684 Gm. of HON, not less than 7.45 
nor more than 15 Ce, will be required to show that the amount of 
acid is within the limits demanded by the Pharmacopoia, provided 
1 Gm. of oil be used for the assay, 

Considerable synthetic oil of bitter almond is offered for sale, 
which is made from toluene, and is ized in the Pharmacopaia 
as Benzaldehyde. This contains no hydrocyanie acid, but, if 
imperfectly purified, may contain chlorinated by-products, and henoe 

¢ Pharmacopeeia gives special tests to indicate their absence in oil 
of bitter almond. At one time nitrobenzene was offered as artificial 
oil of bitter almond, on account of its resemblance in odor to the true 
vil, This compound, also commercially known as easence or oil of 


mirbane, may be detected by its insolubility in diluted aleohol, The 
presence of other volatile oils may be ascertained by treatment with 
acid sodium sulphite solution, whereby an addition compound of 
benzaldehyde is formed, GH,COH.NaHiS0, which goes into solu- 


tion upon application of heat, and may thus be removed, leaying 
other oils floating on the surface, 

Exposed to the air, oil of bitter almond slowly undergoes oxida- 
tion, especially in half-filled bottles, the benzoic aldehyde being 
converted into benzoic acid, C,H,COOH, Crystals of the acid are 
een & seen in old oil, and when thus contaminated the oil should 
not 


Oil of Cade.—This oil, obtained by destructive distillation of 
the wood of the prickly cedar, a species of juniper indigenous to 
the southern part of France, is also known as empyreumatic oil of 
juniper, and consists of sesquiterpene, cadinene, Ci.. and a mix- 
ture of undetermined phenols, 


Oil of Cajuput.—The constituents are a neutral body, cineol 
or eucalyptol, ©,H,O (about 67 per cent.), an alcohol, terpineol, 
©, H,,OH, some pinene and undetermined terpenes, 

Although the chief constituent of oil of eajuput is optically in- 
active, the oil is slightly levogyrate, to the extent of about 2 iy hae 
owing to the invariable presence of levorotatory pinene. The Phar- 
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culated, 164.67 parts of the former corresponding to 149.66 parts of 
the latter, or the weight of carvoxime obtained, expressed in Gm., 
when multiplied by 0.9088, gives the weight of the equivalent 
amount of carvone. 


Oil of Chenopodium.—This oil, also known as oil of wormsced, 
has been found to contain a terpene, most likely pinene, and an oxi- 
dized body, C,,H,,O, not as yet further investigated, It should be 
soluble in five times its volume of 70 per cent. alcohol, the Phar- 
macopeia also requiring that its angle of rotation shall not be 
greater than —5 degrees at 25° ©. (77° aes 2100 Mm. tube, Nearly 
all oil of chenopodium is distilled in Maryland and is usually mar- 
keted as Baltimore oil of wormseced. 


Oil of Cinnamon.—Ondinary oil of Chinese cinnamon, usually 
designated as oil of eassia, is the kind ized in the U.S. and 
German Pharmacopeias, whereas the British Pharmacopoia 
nizes the oil of Ceylon cinnamon. It consists chiefly of cinnamie 
aldebyde, C,H,COH, with some cinnamyl acetate, te 
and small amounts of cinnamie acid, C,H,O,, or C,H,CH! Hi H. 
The value of this oil, which is subject to adulteration, depends 
the amount of cinnamic aldehyde present, of which it should contain 
at least 75 per cent. by volume, and which may be determined with 
acid sodium sulphite, as explained on page 683. The chemical 
reactions involved in the official assay process may be shown by the 


following equations, an insoluble aldehyde addition-compound being 
first formed, to which the name sodium cinnamalhydroxysulphonate 


has been given; this when boiled with water breaks up into cin~ 
namio aldehyde and sodium sulphocinnamalhydroxysulphonate, thus : 
C,H,COH + NaHSO, = C,H,COH.NaHSO, ; 2C,H,COH.NaHSO, 
=C,H,COH + C,H,CH,CH(SO,Na).COH.NaHtSO,, In order to 
convert all of the aldehyde present into the second compound soluble 
in water, an excess of acid sodium sulphite must be added, 

A characteristic reaction of oil of cinnamon is the formation of a 
crystalline compound with nitrie acid when equal volumes of the oil 
and acid are mixed at 0° C, (32° F.); the product is an addition- 
compound of cinnamic aldehyde and nitric acid, C.H,COHHNO,, 
Oil of Ceylon cinnamon, which has a finer aroma than the official 
ms contains, besides cinnamic aldehyde, some eugenol and phellan- 

rene. 


Oil of Cloves.—The chief constituent of this oil is eugenol, 
C,H,.0,H,.0CH,.OH, a monatomie phenol, which is present in 
prime oil to the extent of from 75 to 85 per cent. and over; besides 
this, the oil also contains a sesquiterpene, ©,,H,,, called caryophyllene, 
and about 2 or 3 cent. of engenol acetate. The reaction with 

asssinm hydroxide or ammonia, mentioned in the Pharmacopmwia, 
depends upon the formation of potassium or ammonium cugenol, 
OG, C,HOCH,OK or C,H,C,H,OCH,ONH,,. 

a“ 
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Oil of Eucalyptus.—The composition of this oil shea 
on its source. The oils of Eucalyptus globulus and Bu erie 
consist chiefly of cineol, which in the case of eucalyptus orp ie 
erally called eucalyptol and to which owe their medicinal and an- 
tiseptic value ; the former oil contains some pinene and a ketone, 
©, HO, called eudesmol, while the latter oil, in of endesmol, 
contains a sesquiterpene and an aldehyde, CyH,, COH, known as 
aromadendral and resembling cumin aldehyde in odor. The less 
valuable oils of eucalyptus contain less cineol, but pinene and yary- 
ing amonnts of phellandrene. The test for the presence of excess- 
ive quantities of phellandrene in oil of eucalyptus depends upon 
the formation of crystalline phellandrene nitrite and can be made 
more delicate, according to Power, by mixing the oil first with 5 Ce. 
of vleuam benzin, then acslog the sodium nitrite solution and 
lastly the glacial acetic acid, drop by drop, 4 

The Pharmacopaia demands that oil of eucalyptus shall contain 
not less than 50 per cent. of cincol, which is determined by conver- 
sion into cineol phosphate exactly as stated under Oil of a 
The oil is somewhat dextrogyrate, but the angle of rotation should 
not be greater than 10°. Cineol being inactive optically, the greater 
the cineol-content the lower the angle of rotation. 

Some eucalyptus oils contain also citral, C,,H,,0, citronellal, 
C\,H,,O, and geraniol, C,,H,,OH. 


Oil of Fennel.—This oil contains the terpenes, pinene, phellan- 
drene, and dipentene, together with fenchone, C,F,O, and anethol, 
CoH,,O; the latter is usually present to the extent of more than 
50 per cent, and separates in erystals upon a reduction of the tem- 
verature, hence the higher the temperature at which this occurs the 

tter the oil, The Pharmacopoia has fixed the congealing-point at 
not below 5° C, (41° F.) to be determined as follows : Transfer about 
10 Ce, of the oil to a test-tube placed in a freezing mixture ; insert 
a thermometer at once into the oil, and allow it to remain undis- 
turbed until the temperature has fallen to about —5° C, (23° F.), 
Induce crystallization either ‘by scratching the inner-wall of the test- 
tube with the thermometer or by the addition of a particle of solid 
anethol, and stir continuously during the solidification of the oil. 
‘The highest temperature reached during the crystallization is regarded 
as the congealing-point, 

Oil of fennel is dextrogyrate, its angle of rotation varying from 
12° to 24°, which, together with the higher congealing-point of oil 
of anise, readily distinguishes the two oils from each other. 


Oil of Gaultheria.—The true oil contains, according to Power 
and Kleber, 1895, about 99 per cent, of methyl salicylate together 
with a small amount of paraffin, probably triacontan, C, an 
aldehyde or ketone, an apparently secondary alcohol, Gabo and 


an ester, CHO, formed by this alcohol and an acid, CyH,O,, 





mon is dextrorotatory limonene, 
COH, is of much greater im 
extent of more than 6 or 8 pe 
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the oil are pinene, phellandrene, citronellal, geranyl acetate, 

most dangerous adulteration of oil of ten perhaps 

previous): pres of its aldehyde, and hence an assay of the citral 
content aa be made whenever suspicion is aroused in connection 
with any sample of the oil. The Pharmacopeia demands the prea 
ence of not less than 4 per cent. of citral, to be determined in a 
manner practically identical with the pred benzaldehyde in oil 
of bitter almond, which see under Benzaldel on page 699, 

The sodium sulphite solution used in the official test shows an 
alkaline reaction toward phenolphthalein, whereas acid sodium sul- 
phite, formed after addition of a little hydrochloric acid, shows a 
neutral reaction. When the acid sodium sulphite thus formed has 
reacted with the aldehyde citral prune he sparingly soluble 
addition-compound, Glty.CH (OH) Na, alkaline reaction is 
again observed, which is overcome by the further addition of hydro~ 
chloric acid until, finally, when all the citral has been taken up, a neu- 
tral reaction will remain. In the presence of an excess of acid so- 
dium sulphite, the sparingly soluble compound above mentioned 
is converted into a soluble compound, C,H,.(SO,Na)-COH, to 
which the name sodium citraldihydrosulphonate has been given, 
In order to produce the soluble compound, 2. molecules of acid 
sodium sulphite are required for each 1 of citral, which in turn re- 
quire 2 rol ectas of hydrochloric acid for their formation from the 
normal sodium sulphite used. 150.98 Gm, of citral will therefore 


anes 72.36 Gm. of absolute hydrochloric acid, as shown the 


rei 
following equation: 2Na,S8O, 4+ 2HCL + ©,1,,COH = 
(SO,Na),.COH -+- 2NaCl; hence, as 72.36 Gm. of hyde 
acid are contained in 4000 Ce, of the } acid, each Ce,, containing 
0.01809 Gm. of HCl, will correspond to 0.037745 Gm. of citral. 


Oil of Mustard, Volatile.—Like oil of bitter almond, this oil 
does not pre-exist in the plant; it is obtained by macerating crushed 
black mustard seed, after the removal of fixed oil by expression, 
with water, when a reaction sets in between sinigrin, a glucoside, 
and myrosin, an albuminoid body, Sinigrin is, chemically, potassium 
myronate, C,,H,,NS,KO,,, which, under the influence of the albu- 
minoid ferment, is split up into allyl isosulphocyanate, acid jum 
sulphate, and dextrose, thus: C,H,,NS,KO,, = CJH,NCS (volatile 
oil of mustard) + KHSO, + Clie ). Since the albuminoid myro- 
sin is rendered inert at a temperature between 60° and 70° C, (140° 
and 158° F.), mustard which has been heated to this pointéwill not 
yield the volatile oil, nor can hot water.be employed in its manufac- 
ture; for the same reason, mustard plasters should never be dipped 
into water that is more than lukewarm. 

Volatile oil of mustard always contains traces of carbon disnl- 
ee It has been prepared synthetically by decomposing allyl 
sone C\H,1, by means of potassium sulphocyanate in alcoholic 
solution, 





: 
i 


lation. 


in part by distill 
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citronellal, and some methyl anthranilate, CH,C,H,NO, It is 

strongly dextrogyrate, not less than 95° in a 100 Mm. tube at 25°C. 

(77° . ‘The presence of oil of turpentine may be detected, as 

recommended by the Pharmacopmia, by the formation of nitroso~ 
incne and pinene nitrosochloride in that fraction of the oil distilling 
low 170° ©, (338° F.). 

Oil of orange, like oil of lemon, when carelessly exposed to air 
and light, gradually assumes a terebinthinate odor, which can be 
prevented by addition of 5 or 10 per cent, of pure alcohol. 

Oil of bitter orange, also offered for sale, closely resembles that 
obtained from the sweet orange, but is not officially recognized. 


Oil of Peppermint.—There is probably no volatile oil used in 
harmacy of which a greater variety is offered for sale; besides 
Eve or six different brands of American oil, oils distilled from Eng- 
lish, German, and Japanese peppermint herb are also on the market. 
il of peppermint shows a greater complexity in composition than any 
other volatile oil known, an analysis in 1894 by Power and Kleber of 
the average American oil having developed the following constituents, 
fifteen in number: Acetaldehyde, C;H,O; acetic acid, HO,H,O,; 
iso-valeraldehyde, C,H,,O ; iso-valeric acid, HC,H,,O,; three iso= 
meric terpenes, ray phellandrene, and limonene, CiyHy 3 cincol 
or eucalyptol, C,,H,,O; menthone—a ketone—C,,H,,0; menthol, 
C,H,,0H ; two compound ethers, menthy] acetate, GH H,0,, 
and menthyl iso-valerate, C,,H,,C,H,,O, ; a sesquiterpene, eadinene, 
C,H, ; and a lactone of the composition C,,H,,0, 

The most important constituent is menthol. ‘The Pharmacopoeia 
requires that oil of peppermint shall contain not less than 8 per 
cent. of esters, calculated as menthyl acetate, and not less than 50 

or cent, of total menthol (free and combined), both of which may 

he determined according to the general directions given for the esti- 
mation of alcohols and esters on pages 682 and 688, As 1 molecule 
or 196.68 parts of menthyl acetate requires 1 molecule of potassium. 
hydroxide, as shown by the be payee C,H,,.C,H,O, + KOH = 
C\,H,OH + KC,H,O,, for complete saponification, each Ce, of = 
aleoholie KOH solution, containing 0.02787 Gm. of KOH, corre- 
sponds to 0.09834 Gm. of menthyl acetate; hence in the official 
test the number of Co. required must be multiplied by 9.834 
(0.09834 100) and the product divided by the weight of oil taken, 
to obtain the percentage of esters present. 

In the official test, after determination of the ester-content, the 
residual oil now containing all the menthol originally present in the 
oil of peppermint both in the free and combined state (since the 
latter was saponified by the treatment with alkali), is treated with 
acetic anhydride and in the acetylized oil thus obtained the deter- 
mination of total menthol is made, after thorough dehydration with 
calcium chloride, From the equation given aboye to show the 
saponification of the ester, it follows that 1000 Co, of the } KOH 
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Oil of Rosemary.—The constituents of this oil are pinene, cineol, 
borneol, camphor and bornyl acetate, CoH CH Several com- 
mercial varieties of the oil are known, as English, French, Italian. 
and Spanish, the Eperlé brand being considered the finest in this 
country. Oil of rosemary is dextrogyrate; it is soluble in § its 
volume or more of 90 per cent. alcohol, also in 10 volumes of 80 

‘Phe’ Pharmacope that oil of shall contain 

ia requires that oil of rosemary conta 

not less than 5 per poe! esters calculated as bornyl acetate and 
not less than 15 per cent. of total borneol, both determinations are 
made as directed for the determination of menthy] acetate and total 
menthol in oil of ppennlat except that different multiplication 
factors must be feb use the molecular weights of borneol and 
bornyl acetate are not identical with those of menthol and menthyl 
acetate, being 152.98 and 194.68 respectively. Each Ce, of } aleo- 
holic KOH solution corresponds therefore to 0.07149 Gm. of borneol 
or 0,09734 Gm. of bornyl acetate. 


Oil of Santal.—The official or East Indian oil of sandalwood is 
said to consist chiefly of alcohols, to which the name santalal and 
the formula C,,H,OH have been applied. The oil is said also to 
contain an aldehyde, called santalal, C,,EL,0, and a uiterpene. 
It is levogyrate, its angle of rotation should be not less than —16° 
nor more than —20° ina 100 Mm. tube at 25° C. (77° F.), while 
inferior oils produced in Australia and the West Indies are all dex- 
trorotatory. 

Oil of santal may be adulterated with cedarwood oil, gurjun 
balsam oil, oil of copaiba and fatty oils, which can be detected | 
decreased solubility in 70 per cent, alcohol, the pure oil being soluble 
in 5 volumes of that liquid. 

The Pharmacopia requires the presence of not less than 90 per 
cent. of aleobols, calculated as santalol, and the determination may 
be made according to the general method given on page 682; as in 
the case of the oils of peppermint and rosemary, the weight of acet- 
ylized oil used must be reduced to the basis of non-acetylized oil 
(see under Oil of Peppermint, page 696). The molecular weight of 
santalol being 220.53, each Ce. of } alcoholic KOH solution used 
corresponds to 0.11026 Gm. of santalol and to 0.13116 Gm. of san- 
talyl acetate, and to ascertain the percentage of santalol present, the 
number of Ce. of the alkali solution required must be multiplied by 
11.026 (0.11026 X 100) and divided by the weight of acetylized 
oe leas the number of Ce. of the KOH solution multiplied by 
0,021, 


Oil of Sassafras. —The chief constituent of oil of sassafras is 
safrol, ©,,H,,0,, about 80 per cent., with a very small amount of 
eugenol, about 10 per cent. of terpenes, pinene, and phellandrene, 

about 7 per cent, of camphor. 





‘ol, the aiatee solution oe late 
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tion is run off and the oil set aside in a capsule in a cool place. If 
the oil consists of thymol, it solidifies upon standing, or erystalliza- 
tion may be induced UPA saa a fragment of a thymol crystal, If 
it consists of earvacrol the oil remains liquid. sid both 

present it crystallizes partially. 


Oil of Turpentine.—The official oil, derived from American 
earpeneine, consists almost wholly of dextrorotatory pinene, which, 
in the crade oil, is associated with rosin and other oxidation-products, 
Spetaling upon age and exposure, ‘These impurities, being remoy~ 
able by treatment with sodium hydroxide solution and ailsecuecl 
distillation, are therefore not present in the official rectified oil, which 
alone should be employed for internal use. 


Allied and Derivative Products.—The Pharmacopeia recog~ 
nizes several compounds which, being allied to or directly obtained 
from volatile oils, should be considered at this point. 


Benzaldehyde, 0,H,O or 0,H,COH.—This, the chief constit- 
uent of the volatile oil of bitter almond, and known also as artificial 
or synthetic oil of bitter almond, is now separately recognized. Tt 
differs from the natural oil of bitter almond mainly in the absence 
of all hydrocyanic acid. 

Tt may be obtained from the volatile oil of bitter almond, peach, 
apricot, and other seeds by shaking the oil with 2 or 3 times its 
weight of a concentrated solution of acid sodium sulphite, whereby 
crystalline sodium benzalhydroxysulphonate is formed. The latter 
compound is washed with cold alcohol and treated with a strong 
solution of sodium carbonate, which causes the regeneration of benz- 
aldehyde, and this is then rectified by distillation with steam, 
Synthotically, benzaldehyde is eee either from benzyl chloride, 
GHLCH. Cl, or benzylene dichloride, C,H,CHCI,, both of which 
may be obtained by treatment of boiling toluene with chlorine gas. 
In the case of benzyl chloride, this compound is heated with either 
lead or barium nitrate, while a stream of carbon dioxide is passed 
through the mixture; the resulting benzyl nitrate decomposes with 
the formation of benzaldehyde and oxides of nitrogen. In the case 
of benzylene dichloride, this may be heated with water to 150° or 
160° C. (302° or 320° F.), when benzaldehyde and hydrochloric 
acid are formed. In both eases the benzaldehyde produced is further 
purified by treatment with acid sodium sulphite, as stated above. 

Like oil of bitter almond benzaldehyde is soluble in 300 parts 
of water, and when exposed to air readily oxidizes to benzoic acid, 
It is, however, not poisonons like the natural oil. 

The Pharmacopmia requires that official benzaldehyde shall con- 
tain not less than 85 per cent. of true C,H,COH, which is directed 
to be determined as follows: Carefully weigh 10 Ce. of purified ker- 
ozene into a tared 150 Ce. flask, add 12 drops of benzaldehyde, and 
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obtained are camphor and borneol, which may be separated by treat- 
ment with lime Basten distillation ; the borneol va con- 
verted into camphor by oxidation, Synthetic camphor thus made 
resembles the natural product closely in a) and properties, 
having about the same epee gravity, melting-point, and boiling~ 
point, but showing a much lower angle of rotation, The manufac- 
ture of synthetic camphor is now carried on to a limited extent. 


Cinnamic Aldehyde, OHO or O,H,.0H : CH.COH.—Both the 
natural aldehyde found in oil of cinnamon and that synthetically 
ee ared are officially recognized under the Latin title Cinnalde- 

ydum, 

The natural product is obtained from oil of cassia by the same 
method as given for benzaldehyde from oil of bitter almond. The 
crystalline compound, after being washed with cold alcohol, is decom- 
oe with dilute sulphuric acid, and the regenerated cinnamic alde= 

iyde then rectified by distillation. Synthetically cinnamie aldehyde 
may be prepared by diluting a mixture of 10 parts of benzaldehyde, 
15 parts of acetaldehyde, and 10 parts of 10 per cent. sodium hy= 
droxide solution, with 900 parts of water, and setting the liquid 
aside for several days, when the two aldehydes will condense to 
form cinnamic aldehyde with elimination of water, thus: C,H,COH 
+ CH,COH = C,H,CH.CH.COH + H,0. 

The Pharmacopaia requires that official cinnamic aldehyde shall 
contain at least 95 per cent.,of the pure aldehyde, the determination 
being made exactly as directed for the assay of citral in oil of lemon, 


except that a correspondingly smaller ele of cinnamic aldehyde 
oil of 


is used for the test. As in the case o! lemon, 2 molecules of 
acid sodium sulphite are concerned in the reaction with 1 molecule 
of the aldehyde, and hence 1 molecule of cinnamic aldehyde or 
131.07 parts will require 2 molecules or 72.36 parts of absolute 
hydrochloric acid for formation of the necessary quantity of acid 
sodium sulphite, which quantity of acid corresponds to 4000 Ce, of 
the } acid ; each Ce. of the latter, containing 0.01809 Gm, of HCl, 
must therefore correspond to 0.033 (or more accurately 0.03277) Gm, 
of pure cinnamic aldehyde, for 72.36 : 131.07 : : 0.01809 : 0.03277, 


Eugenol, 0©,,H,,0, or 0,H.(OH)(OCH,).0,H,.—Chemically this 
compound is also known as allylmethylpyrocatechol ; it belongs to 
the class of phenols and is the chief constituent of oil of cloves, 
besides being present in other oils. It is obtained by shaking oil of 
cloves with an excess of 10 per cent. sodium hydroxide solution, 
whereby it is dissolved in the form of sodium engenol. After wash- 
ing the aqueous liquid with ether, it is decomposed with diluted sul- 
phurie acid, the separated eugenol washed with sodium carbonate 
solution to remove adhering acid, and finally distilled. 

Upon oxidation with potassium permangante eugenol yields va- 
nillin, As it is used for the manufacture of the latter substance, it is 
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Monobromated Camphor, Bro or ©H,,Br00.—This 
rr 


compound is obtained by heating camphor and bromine ina 
flask or retort (preferably with the addition of water or chloroform) 
until reaction ceases, then allowing the yellowish solution to erystal- 
lize, heating until the mass becomes white, and reerystallizing from 
alcohol or petroleum benzin. The reaction involves the formation 
of camphor dibromide, C,,H,,OBr,, which splits up into camphor 
monobromide and hydrobromic acid, C,,H,OBr, = C,fl,,) on 
HBr, the latter distilling over with the water or chloroform, 


Safrol, ©,,H,,0, or OH, 0, 00CH,).—Chemically this com- 
pound is the methylene ether of allyl pyrocatechol, and is found in 
several volatile oils, notably the oils of camphor and sassafras, 
Although oil of sussafras contains as much as 80 per cent. of eafrol, 
the latter is commercially obtained chiefly from red oil of camphor 
by fructional distillation, the fraction boiling at about py FY) 
being collected and purified by repeated chilling and crystallization. 

At ordinary temperature saftol is a colorless or faintly yellow 
liquid, but if cooled to —20° C, (—4° F.) it solidifies to a erystal- 
line mass, which does not again melt until warmed to 11° C. (51.8° F). 
It is highly poisonous, 


Terebene.—This preparation is obtained by the action of concen- 
trated sulphuric acid on oil of turpentine, the acid being peeioally 
a day, 


added to the oil; the mixture is allowed to stand for after 
which the supernatant layer is removed, neutralized with chalk, and 
distilled. ‘Terebene differs materially from oil of turpentine, consist- 
ing chiefly of dipentene and terpinene, with, perhaps, some cymol 
and camphene, but its composition will vary to some extent with the 
particular kind of oil of turpentine used in its manufacture, the 

roducts from American, French, and Russian oils not being identical. 
te is optically inactive, and in this respect differs from oil of turpen- 
tine, but it must not be overlooked that a fraudulent article may 
have been produced by careful mixture of dextrorotatory and levo- 
rotatory oils of turpentine, resulting in an optically inactive liquid, 
The specific gravity of terebone is about 0.85 at 25° C. (77° F,), 
and the Pharmacopiia gives the boiling-point as between 155° and 
165° C. (311° and 329° F.), whereas Power and Kleber (1894) 
claim that true terebene carefully prepared boils between 170° and 
185° ©. (338° and 365° F,). Like oil of turpentine, terebene is 
soluble in 3 volumes of alcohol. It should be preserved in a cool, 
dark place in well-stoppered bottles, 


Terpin Hydrate, ©,,H,,(OH), + H.0.—This compound may be 
obtained by allowing a mixture of four parts of rectified oil of tur- 
pentine, 3 parts of 80 per cent. alcohol, and 1 part of nitric acid to 
stand in large, shallow dishes for several days; the crystals which 
have separated may then be drained, dried between filter paper, and 
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The Pharmacopeia demands the absence of iodides and alkalies, 
and allows not more than 3 per cent. of ash. 


Vanillin, 0,H,0, or C,H,.0H.OCH,.COH.—This compound, 
chemically also known as methylprotocatechuic aldehyde, rani 
naturally in vanilla bean, of which it is the odorous and active 
principle, to the extent of about 2 per cent, For commercial pur- 

it is made synthetically either from coniferin, a glucoside found 
in the cambium sap of pine trees, or from engenol, the chief con- 
stituent of oil of cloves. ‘The latter source is preferred for econom- 


reasons, 

Tf made from eugenol, the latter is first converted into liso- 
eugenol, C,)H,,(C,H,O)O,, by boiling with acetic anhydride, which is 
then oxidized with potassium dichromate or permanganate, yielding 
acetyl-vanillin. Upon treatment of the latter with potassium hydrox- 
ide solution, and concentration of the liquid, it is converted into 
vanillin. The mixture is filtered and the filtrate, after acidulation 
with sulphuric acid, shaken with ether, whereby the vanillin is re- 
moved and then purified by treating the ethereal solution with an 
aqueous solution of acid sodium sulphite for the removal of im- 
purities, such as vanillic acid and vanilloylearbonic acid. The 
purified ethereal solution upon evaporation at a low temperature 
yields vanillin. 

If coniferin is to be used for the manufieture of vanillin, a con- 
centrated solution of the same is slowly added to a moderately warm 
solution of potassium dichromate in water and sulphuric acid, the 
mixture being finally heated to boiling for three hours. The process 
involves the Rycrolyala of the glucoside, yielding coniferyl aleohol 
ates oe aan being oxidized to veut sie 5 Rae 
of aldehyde, thas : CpH,,O, + H,O = CoH,.0, + CoH,,0, 5 CoH 
0, + O =0,H,0, + CHO. The vanils may be recovered direct 
by passing steam through the mixture, or it may be extracted with suc- 
cessive portions of ether, after filtration of the liquid, and the ether 
recovered, leaving the vanillin in the form of a yellowish or liquid, 
which congeals to a crystalline mass after a few days, and may be 
purified by solution in warm water and treatment with animal char- 
coal, and final recrystallization. 

Vanillin is soluble in 100 parts of water at 25° C, (77° F.) and 
readily soluble in alcohol, ether, chloroform, and glycerin, It par- 
takes of both aldehydic and phenolic characters und unites with 
bases to form saline compounds, which are decomposed upon addi- 
tion of an acid with precipitation of the vanillin, 

Vanillin has at times been extensively adulterated, and even re- 
cently accounts have been published of gross sophistication. Ben- 
zoic acid, especially prepared for that purpose, acetanilide, boric acid, 
terpin hydrate, and cumarin, the odorous principle of tonka bean, 
have been employed, and adulteration to the extent of 50 per cent. 
has been frequent, and at times even as high as 90 per cent, Acetyl- 

45 
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subject. This much has already been established, that resins are 
largely composed of organic acid esters or compound ethers of certain 
aleohols, to which latter the general name resinol has been applied ; 
some of these alcohols give reactions similar to those characteristic 
of the tannins, and have therefore been designated as resinotannols, 
Thus we have benzoresinol, storesinol, peruresinotannol, toluresino- 
tannol, ete. Some resins have decidedly acid ies, while others 
are known to be anhydrides, as in the case of common pine resin or 
eolophony, which is chiefly sonipceed of abietic anhydri CHO, , 
‘one of the resins found in copaiba is a crystalline acid, called copaivie 
acid, having the elementary composition, C,,H,,O,; the resin obtained 
from guaiacum wood ani offgially ized as guaiae, consists 
largely (70 per cent, and over) of guaiaconic acid, C,)H,,0,, to which 
begs a be color reactions of guaiac with oxidizing agents are 
hue. 

Resin of Scammony consists almost wholly of seammonin, CH Oye 
the anhydride of scammonio acid, which behaves like a glucosi 
Jalap resin consists of two distinct resins which can be separated 
from each other by ether, the one insoluble in that menstruum, and 
constituting about $0 per cent. of the official resin, consists 
entirely of convolvulin, C,,H,,O,,, an anhydride ing einen 
properties and being colorless “when pure. The official resin of 

lophyllum is a complex mixture, containing an acid call 
podophyllinic acid, insoluble in ether, and a substance to which 


the name podophyllotoxin has been given; the latter, which con- 
stitutes about 50 per cent. of the official product, is said to be 
the active purgative principle. Both these substances are soluble 
in chloroform, and may be separated by addition of ether to the 
chloroformic solution, which precipitates roscoe acid ; upon 
evaporation of the ethereal solution podophyllotoxin is obtained, 
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filtering while hot. ‘The filtrate is bel pacer with hydrochloric 
acid, the crude benzoic acid being ed to crystallize and then 
purified by resolution in boiling water, with the addition of animal 
charcoal, filtered and again erystallized. In this process calcium 
benzoate, Ca(C,H,O,),, 18 first formed and then decomposed with 
Tiga Beceem i 
chloride remains in solution, thus, , so =2HC, 
+CaCl, ‘Benzoic acid obtained eT bof dae 
apy and devoid of the peculiar aroma of sublimed acid. 
late years synthetic benzote acid has been extensively produced, 

and the Phennacoyista ‘izes both the natural and synthetic 
products. The latter copa from toluene, C,H,CH,, by passing 
chlorine gas into it while boiling until an increase in weight is no 

nger observed. Toluene is thereby converted into benzo-trichlo- 
ride, eae tree liquid, Mine a with agit mech, 
ure, is converted into benzoic and hydrochloric aci hus, CCl, 
+2H,0 = C, |,COOH + 3HCL; the benzoic acid is sey 
Sapa washed with cold water until free from hydroch! 
acid. It is important in this oe that the chlorine gas be passed 
into the boiling toluene in diffused daylight, to avoid the formation 
of other jucts. 

Large quantities of benzoic acid are also made from the urine of 
cattle and horses, which contains hippuric acid, or Eeneoyl el 
By boiling hippuric acid with strong hydrochloric acid, the 


absorbs water and is split ce into benzoic acid and glycocoll 


or amidoacetic acid, thus: CH(NH)(C,H,CO)COOH + a 
C,H,COOH + Genes . Benzoie acid from this source 
is always accompanied by a fetid odor, which is removed by 
recrystallization and sublimation with benzoin. 


Camphoric Acid, H,C,,H,,0, or 0,H,,(COOH),—When camphor 
is oxidized by means of nitric acid, both camphoric and camphoronie 
acids are obtained. The following is the method usually pursued : 
About 150 Gm. of camphor are added to 2000 Ce. of 50 per cent. 
nitric acid contained in a long-neck flask provided with a reflax con- 
denser, and the mixture heated on # boiling water-bath until colored 
vapors are no longer given off. When cool the liquid is filtered 
through asbestos, for the purpose of collecting the eamphoric acid 
which has separated, and the filtrate made to yield an additional 

nantity of crystals by concentration to about one-fifth its volume, 
The orystals are dissolved in water with the aid of sodium carbonate, 
and the resulting sodium camphorate allowed to erystallize ; after solu- 
tion in water the salt is decomposed by means of hydrochloric acid, 
when the liberated camphoric acid will crystallize, and may then be 
further purified by solution in hot water, treatment with animal char- 
coal, and recrystallimtion, ‘The acid mother-liquor, from which the 
crade camphoric acid is first separated, contains the second oxidation 
product, camphoronic acid, O,H,(COOH),. 
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Diluted Hydrocyanic Acid.—The official preparation of this 
name is an ali solution of gaseous hydrocyanic acid, HON, 
repared by adding 6 Gm, of silver cyanide to a mixture of 15.54 
be of diluted hydrochloric acid and 44.10 Ce, of distilled water, 
agitating well, and pouring off the clear liquid when the precipitate 
has subsided. The equation AgCN + HCl = HCN +- AgCl shows 
that 1 molecule or 132.96 parts of silver cyanide is capable of yield- 
ing 1 molecule or 26,84 parts of hydrocyanie acid, and hence the 
6 Gm. directed, if of official (99.9 per cent.) purity, will yield 1.21 
Gum. of the acid, which produces a solution of fully 2 per cent. 
strength. This process is especially intended for the pharmacist so 
that he ean prepare the diluted acid in small quantities, since the 
solution deteriorates slowly in the course of time. 

Manufacturing chemists prefer to decompose a solution of potas- 
sium ferroeyanide with sulphuric acid, in a flask or retort, and 
conduct the resulting vapors into distilled water. In this 
the following reactions occur: 1. The formation of hydroferrocyanic 
acid, thus, K,Fe(CN), + 2H,SO, == H,Fe(CN), +- 2! ,; 2 The 
decomposition of a further portion of potassium ferrocyanide ee 
newly formed acid in the presence of sulphuric acid, thus, K,Fe(CN),-+- 
H,Fe(CN), + H,SO, =6HON + K,S0, + K,Fe(Fe(CN),), hy 
eyanic acid being evolved, while potassium sulphate and potassio- 
ferrous ferrocyanide, or Everitt’s sult, remain in the flask or retort ; 
the latter salt is white at first, but gradually changes to blue. Aqueous 
vapor, of course, passes over with the vapor of the acid, both of 
which are usually condensed in a Licbig condenser interposed between 
the retort and the receiver, Distillation is continued until the volume 
of the mixture in the retort has been reduced to about one-half, 
after which the distillate is assayed and sufficient distilled water added 
to bring the solution to the official standard of 2 per cent. strength. 

The strength of diluted hydrocyanie acid is determined by titra- 
tion with to AgNO, solution in’ the presence of ammonia with 

tassium iodide as indicator, exactly as explained under Potassiam 
Cyanide on page 492. Each Co, of the silver solution required for 
the appearance of a permanent precipitate corresponds to 0.005368 
Gm. of hydrocyanie acid, and hence, in the official test, where 2.69 
Gm. of the diluted acid are used, 10 Ce. of sy AgNO solution will 
be required to show 2 per cent. of absolute Ht IN, for 2 per cent. of 
2.69 = 0.0538 and 0.0538 + 0.005368 = 10.02. 

Solutions of hydrocyanic acid are unstable, hence the official 
diluted acid is a very unsatisfactory preparation, even if carefully 
kept in small, tightly closed amber vials. Good sound corks are 
probably preferable to glass stoppers, as they fit more closely, as a 
rule. Various substances, such as sulphuric and hydrochloric acids, 
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then known as red oil ; for pharmaceutical purposes the crude avid 
can be sufficiently purified by simply reclee the same to 5° ©, 
(41° F,) and separating the liquid portion from palmitic and other 
acids, Aes: ee is ene in the Pharmacoperia, & still 
purer acid may obtain saponifying expressed oil of almond 
with lead oxide, dissolving the Ta aoe in leum benzin and 
decomposing the solution with dilute hydrochloric acid ; after re- 
moval of the benzin by evaporation, the oleic acid may be washed 
with water. When perfectly pure, oleic acid is colorless, odorless, 
os tasteless, but rapidly becomes colored upon exposure to air and 
ight. 

‘The test for appreciable quantities of palmitic and stearic aa 
mentioned in the Pharmacopeia, depends upon the formation 
lead oleate, Pen and stearate, the former of which is soluble 
in ether, while the latter two are insoluble. 


Oxalic Acid, H,C,0, 4-2H,0 or (COOH), -- 2H,0.—Altho 
this acid occurs in numerous plants, chiefly in the form of 
potassium oxalate, it is obtained for the market wholly by synthetic 
methods. If sawdust be made into a pasty mass with strong solu- 
tion of potassium hydroxide, or potassium and sodium hydroxides, 
the mass then heated and kept at a temperature of 205° C. ce F.) 
for one or two hours and dried, « gray powder of erude allcali oxa- 
lates will be obtained ; by treatment with milk of lime, calcium 


oxalate results, which is then decomposed with sulphuric acid, and 

the solution of oxalic acid is concentrated and crystallized. A much 

larger yield is said to be obtained by peal sodium hydroxide with 
, whereby 


carbonic oxide to 100° C. (212° F. v ium formate, 
NalHiCO,, is produced, which is then further heated to 400° C. 
(752° F.), with exclusion of air as far as possible, and converted 
into sodium oxalate, from which the acid is therafed as above. 
Oxalic acid is used in medicine only in the form of ferrous and 
cerous oxalates, but is a valuable reagent in chemical analysis. 


Salicylic Acid, HC.H,O, or O,H,(OH)COOH.—Since the intro- 
duction of salicylic acid into medicine, nearly all thus used has been 
prepared synthetically from phenol (carbolic acid) ; small quantities 
are also obtained by treating oil of wintergreen with potassium 
hydroxide and decomposing the resulting potassium salicylate with 
an acid. Natural salicylic acid, obtained by the latter method, 
is preferred by some physicians; it commands a much higher 
price than the synthetic acid. In the synthetic process the first 
step is the manufacture of sodium carbolate, or sodium phenol, 
CHONa, by saturating phenol with sodium hydroxide, This 
compound is then dried and treated with carbon dioxide, whereby 
sodium phenol carbonate is formed, thus, C,H,ONa 4+ CO, = 
NaQ,H,CO, ; this is heated in. tightly closed vessels, or in retorts 
through which a stream of carbon dioxide is passing, to 130° C, 
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consisting wholly of stearin; for pharmaceutical purposes it F 
at least, respond to the official requirement regarding the limit 
undecomposed fat. Solubility in alcohol also serves to distinguish 
stearic acid from stearin. 


Tannic Acid, HO,HO, or C,,H,0,.COOH.—The official tannic 
acid is more specifically nown 28 gallotannic acid, from its sow 
nut-gall, to distinguish it from related compounds found in the Unark of 
various oaks, chestnuts, ete. ; it has, however, also been met with in the 
leaves of tea and sumac, Absolutely pure gallotannic acid is probably 
digallie acid, or an anhydride of gallic acid, as stated on page 712, 
but its constitution as such has not yet been clearly defined. The 
commercial article is, however, as a rule, contaminated with variable 
proportions of glucose in weak combination, which formerly gave 
support to the view that tannic acid was a glucoside. The true chem- 
ical character of tannin was first announced by Schiff, in 1871, and 
corroborated by Etti, in 1884, The subject of the various tannins 
has been carefully studied in this country by the late Prof, H. R. 
Trimble, who down the results of his labors in a valuable and 
extended monograph, entitled The Tannins, from which work much 
of the information here given has been taken, 

Different methods are employed by manufacturers for the ex- 
traction of gallotannie acid, giving rise to the varieties known as 
ether-, aleohol-, and water-tannin, Chinese or Jay gulls are 

ferred to the Turkish variety, on account of their richness 
in tannic acid, from 60 to 65 per cent., and greater freedom from 
coloring matters. The ether method yields the best product. 
The finely cut galls are first exhausted with water, at a tempera- 
ture of 40° or 60° C. (104° or 140° F.); the infusion is allowed 
to cool, then filtered and intimately mixed with commercial ether 
by agitation. When the emulsion has separated, the Bin ethereal 
layer, containing coloring matter, Lpiy as gallic and ellagie bee 
is removed and Ce aqueous fluid, after ert uncon) uae a 
pressure, in a still, to a syrupy consistence, is spread, w' on 
tin plates, which are ead on a steam table and covered with a 
wooden box ; this causes the tannin to puff up and dry and gives 
rise to the peculiar spongy character of commercial tannin. The 
so-called crystalline tannic acid of German manufacturers is obtained 
by introducing a very thick syrupy mass, prepared as above stated, 
into well-tinned copper vessels, with a perforated bottom, through 
which the mass slowly drops in long threads on to heated revolving 
cylinders, where it dries, and is removed in the form of thin, needle- 


are rticles, 
other plan is to extract the powdered nutgall with a mixture 
of ether four parts and alcohol one part, transferring the tannic acid 
to water by agitation with the latter, and then proceeding as before 
stated. This method is extensively employed. 

Diluted alcohol is used in the preparation of alcohol-tannin by 
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eluded in all methods of assay thus fir published. A complete 
account of Lowenthal’s method for estimating tannin, as 
by Von Schroeder, will be found in the National Standard Dis 


pensatory, p. 89, 


Tartaric Acid, H.C.H,0, or (CHOH)(COOH),—This acid is 
even more widely dsdtel in the rar many plants than citrie 
acid, occurring both in the free and combined state. For commer- 
cial purposes, it is obtained from crude or partially purified argols 
(see p. 489) b pertain oe acid potassium tartrate in hot solu- 
tion with chalk, whereby calcium and potassium tartrates are formed, 
and then decomposing the remaining potassium tartrate with caleium 
chloride; the resulting calcium tartrate is washed with water until 
tasteless and decomposed by digestion with sulphuric acid, when 
sparingly soluble calcium sulphate is formed and tartaric acid liber 
ated, which latter enters into solution. After removal of the pre- 
cipitated calcium sulphate by filtration, the solution of tartaric acid 
is concentrated and allowed to crystallize, the crystals, if necessary, 
being redissolved, digested with animal charcoal, and reorystallized, 

Tartarie acid is rarely found in the shops in other than powder 
form, and, as a rule, is free from impurities. The official teat for 
oxalic acid, by means of calcium sulphate solution, depends uv 
the insolubility of calcium oxalate in the presence of ammonium 
salts, whereas calcium tartrate is but slowly deposited under like 
conditions; an exoess of ammonia must ie avoided, hence the 
Pharmacopaia directs incomplete neutralization. If erystallized tar- 
taric acid is contaminated with uvic acid, the latter is readily de~ 
tected by the milk-white appearance of its crystals, those of tartaric 
acid being translucent. 


Trichloracetic Acid, HC,C10, or CCl0OOH.—This acid has 
already been considered in connection with Acetic Acid on page 613. 


Valeric Acid, also known as Valerianic Acid, HO,H,0, or 
(CH,),CH.CH,.COOH.— As this acid occurs in a free state in valerian 
root, it may be obtained by distilling the root with water, neutraliz- 
ing the aqueous portion of the distillate with sodium hydroxide, and 
decomposing this solution with sulphuric acid; it may then be 
purified by fractional distillation, 

Commercially the acid is made by oxidation of amyl aleohol with 
a mixture of potassium dichromate and sulphuric acid, and neutral- 
izing the distillate with sodium hydroxide; the resulting sodium 
valerate is decomposed by means of sulphuric acid, when the liber- 
ated valeric acid will rise as an oily layer. ‘This is then freed from 
water by treatment with sulphuric i. and carefully distilled, The 
reaction taking place may be illustrated thus: 3C,H,OH + 
2K,Cr,0, + 8H,SO, — 3HC,H,O, + 2K,S0, + 2Cr,(80,), + 
11H,0, Since a small portion of the amyl alcohol escapes oxida- 
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tion, it is attacked by the newly formed acid and passes over 
into the distillate as a compound ether, known as amyl valerate, 
C,H,,C;H,O, ; the name apple oil is given to this ester on account 
of its apple-like odor when diluted. When the acid distillate is 
neutralized with sodium hydroxide the amy] valerate separates as an 
oily liquid, and may be removed. 

The solubility of valeric acid in not less than 26, and not requir- 
ing over 30 times its weight of water, affords a ready means of dis- 
covering certain impurities; it should also produce a clear solution 
with a slight excess of ammonia water. 

The only use made of valeric acid in pharmacy is for the produc- 
tion of ammonium valerate in the manufacture of the clixir of the 
same name. 


CHAPTER LX. 
ALKALOIDS. 


Tue name alkaloids is applied to a large class of carbon com- 
pounds containing nitrogen, which are capable of neutralizing acids 
and forming salts. The basic properties of these compounds vary 
in intensity, some exhibiting but a feeble basic reaction, while others 
are capable of leoomposing heavy metallic salts with the formation 
of metallic hydroxides, The term alkaloid was given to these 
so-called organic bases on account of their similarity in chemical 
character to alkalies, alkaloid meaning alkali-like. 

Since the discovery of basic principles in both living and dead 
animal tissues the name alkaloids has generally been restricted to 
those nitrogenous bases derived from plants, the term leucomaines 
having been selected for the basic substances found in living animal 
tissues and plomaines for those produced during putrefaction of dead 
animal tissues; the last named are still sometimes called cadaveric 
alkaloids. Chemists go even a step further by subdividing vege- 
table bases and reserving the name alkaloid for all those shown to 
be derived from pyridine, C,H,N, or quinoline, C,H,N, two simple 
bases found in coal tar. 

The discovery of alkaloids occurred carly in the last century, 
when Sertiirner, a German apothecary, in 1817, demonstrated the 
basic character of a substance obtained by him, in 1806, from opium, 
now known to us as morphine. Since then the number of alkaloids 
determined has increased rapidly, although their occurrence is con- 
fined to comparatively few plant families, for instance, the apocynacese, 
leguminose, liliacew, loganiacer, papaveracer, ranunculaces, rubi- 
acere, rutacer, solanacee, umbellifere, and perhaps one or two others. 
Sometimes the same alkaloid is found in more than one family, as in 
the case of the alkaloid berberine, but the occurrences are rare. As 
a rule, alkaloids are not restricted to special parts of plants; while 
present toa much larger extent in the root, bark, fruit, and seed of 
different plants, in a few cases the leaves are the chief source, and in 
some cases the same alkaloids are found in every part of the plant. 
In order to distinguish the basic from neutral vegetable principles 
a different terminology has been adopted for the two classes, which 
has been maintained in the Pharmacopreia, and serves an excellent 
purpose. The ending ine (Latin ina) is applied to all basic plant 
produets, while the ending in (Latin dawn) is given to all neutral 
principles. 

4 While all alkaloids contain nitrogen, a few do not contain oxygen. 
46 1 
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immiscible solvents, such as water and petroleum benzin, water and 
chloroform, water and ether, ete., whereby the alkaloid can be alter- 
nately transferred, in a combined or free state, from one fluid to an= 
other; this necessitates, of course, ision for bringing the liquids 
into intimate contact by agitators. ‘This method, which is extensively 
employed in the assay of alkaloidal almagy is termed by analysts the 
a Baking ont process,” because, on a small seale, the transfer is made 
in glass separators by rotation or shaking. Tn lai loperaiicnss erat 
as the manufacture of the cinchona alkaloids ani , kerosene 
or gasolin, closely allied to benzin, is now extensively employed on 
account of its solvent capacity, its Sragee and ready separation 
from watery fluids. In the case of alkaloids which are volatile, the 
drug is placed in a still with some water, and, by the addition of 
a fixed alkali, the alkaloid is liberated, and, with the aid of heat, 
paaeed over into 4 receiver containing acidulated water, when, having 
obtained as an acid salt, it fate further purified and isolat 
by one of the methods before mentioned, 

To determine the presence of an alkaloid in any drag, the simplest 
plan is to macerate a small portion of the finely powdered article 
with about ten times its weight of Prollius’ fluid, a liquid of remark- 
able penetrating power, composed of ether 325 Ce., aleohol 25 Ce., 
and stronger water of ammonia 10 Ce, The maceration should be 
conducted in a well-closed flask, for several hours, with frequent 
agitation, after which some of the clear liquid is decanted into a glass 
separator (see p 158) containing some 6 per cent, sulphuric acid, 
and, by means of careful but active rotation, any alkaloid present is 
transferred to the acid fluid ; upon withdrawing this and warming 
on a water-bath to remove ether and alcohol, the addition of any 
of the general nts mentioned below will produce a cloudiness 
or precipitate if alkaloids have been extracted. 

Riehdugh particular alkaloids are only found in certain plants or 
species of plants, it often happens that several alkaloids are present 
in the same plant, ranging from 2 in nux yomica to 21 in opium 
and 32 in cinchona ; rarely, however, does the number exceed 4, 
When pure, alkaloids are, as a rule, crystallizable, excepting the 
amines or liquid bases, without color, and have a definite melting- 
point, which latter is an important test of purity; their different 
solubilities haye already been referred to. In solation, whether 
free or in a combined state, they are precipitated by a number of 
substances which are known as alkaloidal elass reagents, and there- 
fore incompatible with them in prescriptions. Such reagents are 
tannic acid, picric acid, and mercuric chloride; besides these, the 
following tests for the presence of alkaloids are known by special 
names— Mayer's reagent, a solution of potassium mercuric iodide (see 
United States Pharmacopia, page 529), Marme’s reagent, « solution 
of potassium cadmium iodide, Dragendorf”* reagent, a solution of 
potassium bismuth iodide, Scheibler’s reagent, phosphotungstie acid, 
Sonnenschein’s reagent, phosphomolybdie acid, Wagner's reagent, a 
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benzin to remove fatty matter and resin, and finally pitated by 
an excess of potassium or sodium carbonate. At hous bases are 
kept in solution by the alkaline liquid, and the washed precipitate 
is dissolved in ether and allowed to crystallize. By reerystallization 
from alcohol the alkaloid is eventually obtained pure, 

Commercial aconitine still occurs in both the amorphous and 
erystalline forms, but only the latter variety should be used, as the 
amorphous product contains derivatives considerably less active (10 
or 1 thes) aha the crystallized alkaloid, The formula adopted 
by the Pharmacopeia for aconitine is that proposed by Freand and 
Bock in 1895, whereas the British Pharm: ia assigns to the 
Sepa the formula C,H,NO,, suggested by stan and Ince in 

891. 

Aconitine melts, when rapidly heated, at 195° C, (883° F.), but 
if slowly heated it decom and melts at 182° C, (359.6° F.). 
Tt is very sparingly soluble in water and petroleum benzin, but 
dissolves saaily in alcohol, ether, benzene, and chloroform, Sul- 
phuric acid is without effect on aconitine, but if a erystal of ammo- 
nium vanadate be added, an orange color is produced. Aconitine 
may he distinguished from atropine and picraconitine by not yielding 
a violet color if a very small quantity be heated with a few drops 
of fuming nitric acid to dryness eh the residue, when cool, then 
treated with aleoholie solution of potassium hydroxide. 

It is used chiefly for the preparation of a 2 per cent. oleate, but is 
oceasionally also prescribed for internal use. It must be handled 
with great care, the average adult dose being about 0.00015 Gm. or 
about z}y grain. 


Ay Hydrochloride. 0,H,,.NO.HCL—A) ine 
may be cl among the so-called artificial ‘alkaloids, ing 
obtained by the action of hydrochloric acid on Hated a or codeine, 
‘The process consists in heating either alkaloid with about 20 parts 
of Pe hydrochloric acid in a sealed tube for several hours in an 
oil-bath to between 140° and 150° C. (284° and 302° F.). After 
cooling the liquid contained in the tube is diluted with water, when, 
upon the addition of an excess of sodium bicarbonate, apomorphine 
will be precipitated ; the mixture is filtered and the new alkaloid 
ext from the residue by means of ether or chloroform. The 
reaction occurring in the case of morphine appears to be apy an 
abstraction of the elements of water ; thus, C,,H,NO,—H,O = 
C,,H,,NO,; in the case of codeine, however, an intermediate product, 
chlorocodid, is formed, which is further split up into methyl chlo~ 


ride and apomorphine, thus, C,H,,NO, -}- HCl = C, H. 

H,O; ©,H,,CINO, = 0,H,,NO, + C 

hydrochloric acid be added to the ethereal or chloroformic solution 
ve mentioned, apomorphine hydrochloride will te in a 

Sonar form, and may be recrystallized from boiling water, 


The salt must be thoroughly dried over sulphuric acid and care- 
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ar of hyoseyamine haying a melting-point of 108° ©. 
4° FY 

The alkaloid atropine is very rarely used, exeept for the prepara- 
tion of the official atropine oleate, a 2 per cent. solution. 


Atropine Sulphate. (C,,H..NO,),H.80,—This salt may be 
prepared either by adding atropine slowly to a mixture of sulphuric 
acid and alcohol or by dissolving pes mixed with water by 
means of diluted sulphuric acid. In either case a neutral 
solution must be obtained, which is then evapor to dryness, at a 
temperature below 40° ©. (104° F.). Some of the commeroial salts 
show an acid reaction when dissolved in water, and are, 
unfit for use, 


Caffeine, C.H,,N,0, + HO or O,H(CH,).N,O, + H,0.—This 
feebly basic substanee occurs in a number of ants belonging to 
different natural orders; thus, in coffee, tea, Kota, and rents 


associated with tannin, and varies in amount from less than 1 to 5 
per cent. of the dried material. For commercial purposes it is 
usually obtained from powdered coffee-beans, not roasted, or prefer- 
ably the fine, unsalable particles of tea leaves (tea leaves being also 
much richer in caffeine), by exhausting the same with hot water, add- 
ing a solution of lead acetate in slight excess, whereby tannin and 
coloring matters are precipitated, filtering, adding ammonia water 


to remove excess of lead salt, and again filtering. The filtrate is 
concentrated, hydrogen sulphide added to remove any lead still re- 
maining, filtered, and further evaporated to the crystallizing-point. 
Milk of lime is also sometimes used to remove tannin, fat, coloring 
matter, etc., and is added to the powdered material, the mixture 
being then exhausted with warm 80 per cent. alcohol ; the percolate 
is diluted with about one-sixth its volume of water and distilled to 
recover the aleohol. The aqueous residue is filtered and crystallized. 
Tf necessary, the product is redissolved, filtered through bone-black, 
and again crystallized. 

Caffeine is very soluble in boiling water, 2 parts, and also in 
chloroform, 8 parts, but requires about 46 parts of water for solu- 
tion at 25° C. (77° F.), which quantity is very materially reduced, 
however, by the presence of certain other substinces, such as sodium 
benzoate, bromide, salicylate, and cinnamate, and even antipyrine, 

The caffeine derived from different sources is identical, although 
the names theine and guaranine are still occasionally used. Con- 
siderable quantities of caffeine are now made synthetically in this 
country, but the process of manufacture is kept sceret. 

Caffeine is a derivative of xanthine, as shown by the murexide 
reaction mentioned below, ng known as trimethyl xanthine, 
C,H(CH,),N,O,, and sometimes also called methyl-theobromine, Tt 
has been prepared synthetically by the action of methyl iodide on 
theobromine, C,H,(CH,),N ,O,, a basie substance found in cacao beans, 
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Cinchonine Sulphate, (C,,H..N.0),H.80, + 2H,0.—The usual 
for making this Bin is to tore the alkaloid cinchonine 

in warm diluted sulphuric acid until the acid is neutralized 
then concentrate and crystallize the solution. The iperlic 
roquires the absence of more than 5 percent. of water of iy a i 
tion. Cinchonine sulphate may be readily distinguished cin- 
chonidine sulphate by its a solubility in chi ) requir 
not over 69 parts for solution, while the latter requires about 
parta ut 25° C, (77° F.). 


Cocaine, O,,H.,.NO, or O.H,,(C,H.CO)NO.COOCH,—The leaves 
of Erythroxylon contain a number of basic principles, all deriv= 
atives of eogonine, C,H,,NO, of which cocaine ts the most import- 
ant; other non-crystallizable bases are truxilline or isatropyleocaine 
(known also as cocamine), C,H,,NO,, hygrine, C,,H,,N, and cinn- 
amyleocaine, C,,H.,NO,. appears in the plant united 

ith coca-tannic acid. ‘The processes employed for the isolation of 
cocaine are usually guarded as secrets by manufacturers, and it is 
known that large quantities of the alkaloid are now prepared syn- 
thetically, owing to the difficulty of extracting pure cocaine in 
remunerative quantities from the drug. 

When finely powdered coca leaves are moistened with solution of 
sodium hydroxide and then treated with petroleum ether, kerosene, 
or gasolin, the alkaloids present are liberated and taken up by the 
menstruum, from which can be transferred, as salts, to diluted 
sulphuric acid, through intimate contact by agitation. If to this 
acid solution solution of soda be added in excess, cocaine mixed with 
some of the lesser alkaloids will be precipitated, the bulk of the 
hygrine, however, remaining in solution; the crude cocaine may 
be removed by filtration and expression and purified by erystalliza- 
tion from alcohol. As the yield of cocaine is known to decrease 
materially by transportation, no doubt owing to decomposition, the 
result of fermentation in the imperfectly dried and tightly packed 
leaves, the bulk of the natural alkaloid is now manufactured in 
South America, in places adjacent to the source of eatbaring 
leaves, processes of extraction very similar to the above 
employed. 

n order to avoid loss of the decomposition-products and other 
alkaloids accompanying cocaine in the crude article, the pure alka~ 
loid is now extensively prepared by synthesis, in the following 
manner, which is possible, since the chemical constitution of cocaine 
is definitely known to be methyl-benzoyl-ecgonine. Boiling the 
mixed bases with hydrochloric acid converts them all into ecgonine, 
©,H,,NO,, and if eegonine hydrochloride, C,H,, NO,HCI, be dissol ved 
in methyl alcohol and the solution treated with dry hydrochloric 
acid gas, hydrochloride of methyl-ecgonine, C,H,,CH,NO,HCI, 
will be formed and can be crystallized from an aleoholie solution. 
By heating this latter compound with benzoyl chloride, O,1,COCI, 


the 
ing 
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ammonia, morphine will be precipitated, while codeine remains in 
solution and may be recovered by crystallization ; if potassium or 
sodium hydroxide be used in place of ammonia, codeine will be pre- 
cipitated, the morphine remaining in solution. a quantities of 
codeine are now made synthetically from morphine by methylation, 
which is effected by allowing methyl iodide or chloride, or sodium 
sehr eal to act upon an alkaline solution of the latter alka- 


Codeine crystallizes from an aqueous solution with one molecule 
(5.67 per cent.) of water, which constitutes the official article ; if 
erystallized from ether or carbon disulphide, it is anhydrous. Its 
erystals are larger than those of any other alkaloid and are soluble 
in 88 parts of water. 

Chemically, codeine is closely allied to morphine, as shown by the 
formula, ©,,H,CH,NO,, which differs from that of morphine by a 
methyl group, hence the name methyl-morphine, It differs, however, 
from morphine in its behavior toward certain reagents and may be 
readily distinguished from that alkaloid by the tests given in the 
Pharmacopeia. When heated with strong hydmehlorie acid, in 
a scaled tube, both alkaloids yield apomorphine, but, if heated to 
180° ©, (356° F.) with a concentrated solution of zine chloride, 
codeine yields apocodeine, C,.H,,NO,, whilst morphine again yields 
eesti The name codeine is derived from the Greek word 


Rage meaning head, referring to the source of the alkaloid, poppy 
8. 


Codeine Phosphate, 0,.H..NO.H,PO, +- 2H,0.—This salt may be 
obtained by dissolving ete codeine in a mixture of phos- 

horic acid and water, and precipitating the newly formed compound 

y addition of uleohol ; it may then be rerystallized after solution 
in hot water. The quantity of water of crystallization taken up by 
the salt is not uniform, thus, while the official salt of our Pharma- 
copia contains 2 molecules or 8.32 per cont. of water, that of the 
British Pharmacopoeia contains but 6.57 per cent. 

Codeine phosphate is soluble in_less than 2) times its weight of 
water, forming an acid solution. It represents 65 per cent. of its 
weight of codeine, and responds to all the tests given in the Pharma~ 
copeia for that alkaloid, 


Codeine Sulphate, (C,,H,,NO,).H,S0, + 5H.0.—If codeine be 
dissolved in warm water, the solution exactly neutralized by addition 
of diluted sulphuric acid, and then concentrated by evaporation and 
set aside, codeine sulphate of the ab composition, containing about 
11.5 per cent. of water, will crystallize out. ‘The salt contains 
about 76 per cent, of codeine and is far lesy soluble than codeine 
phosphate, but yields anentral solution, requiring 30 times its weight 
of water at 26° C, (77° F.). 








| 


ALKALOIDS, 


733 
hydmbromide may be distinguished from atropine b Mee b 
fuming nitric ee eval tog the mixture pete m 
ing to the residue some Fahy prepared alcoholic solution of potas 
sium hydroxide, when iret ives a reddish-yellow color, 
while atropine causes a violet color, Another test depends upon the 
fact that while atropine and hyoscyamine hydrobromides are soluble 
in all proportions in chloroform, the homatropine salt is very spar- 
ingly soluble in that liquid. ‘The melting-point of the pure alka- 
loid homatropine, obtained by means of solution of aodinm hyfiaiise 
and extraction with ether, is 19 degrees lower than that of ine 
and 12 d lower than that of hyoscyamine, being only 96° C. 
(204.8° F.), The mydriatic effects of homatropine salts are of far 
shorter duration than those of atropine, and a solution instilled into 
the 2s does nen ies pee an areies io sano as ae 
case of atropine salts. The hydrochloride, sul and galiey! 
of Roniaterae have also been used, : 


Hydrastine. ©,H.,NO,.—This body must not be confounded 
with the mixture of resinod substances sold under a similar name, 
hydrastin. The alkaloid, hydrastine, occurs in the root of hydrastis 
canadensis, golden seal, associated with berberine, and in commerce 
is frequently designated as the white alkaloid of hydrastis. Exactly 
how hydrastine exists in the drug was, for a long time, uncertain, 
some authorities contending that it is combined with an acid, and 
others that it exists free. According to investigations by Dohme 
and Engelhardt (1895), a portion of the alkaloid, about 20 per cent, 
of the total yield, exists in a free state, the remainder being in com- 
bination with an acid, the nature of which has not yet been deter- 
mined. While formerly supposed to be present only in small pro~ 
portions, hydrastine has been shown to occur crucially to the extent 
of 2.33 per cent. in the fresh or 3.14 per cent. in the dried root. 

In extracting hydrastine for commercial purposes it becomes 
necessary first to remove the berberine. this is best done by 
adding a large excess of sulphuric acid to an alcoholic tineture of 
bydrastis root; after three or four hours a mass of erystals of ber- 
berine sulphate will have separated, and to the supernatant liquid, 
after filtration, ammonia water is added until the liquid is but 
slightly acid. Having removed the accumulated ammonium sul- 
phate ty straining, the liquid is concentrated to a syrupy consist- 
ence and poured into ten times its bulk of cold water, whereby fat 
and resinous matter are precipitated. To the solution of erude 
hydrastine sulphate separated by filtration, ammonia water is then 
added in excess and the impure hydrastine collected, which may be 
purified by resolution in diluted sulphuric acid, repreeipitation by 
ammonia, and repeated crystallization from alcohol. 

Hydrastine is a weak base, melting at 135° C. (275° F.), which, 
while readily soluble in acidulated water, forms difficultly erystal- 
lizable salts. It may be distinguished from hydrastinine by the blue 
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usually occurs as an amorphous but when perfect re cl 
tallises in prisms which tale at 59° rh 138,2° i ae 

‘The official salt may be obtained by dissolving hyoscine in a very 
slight excess of diluted hydrobromic acid, concentrating the solutioy 
ad allowing it to erystallize. It contains about 125 per cent. 
water, 

Hyoseine is chemically indentical with the alkaloids duboisine, 
obtained from duboisia myoporoides, and mine, obtained from 
several yarieties of seopola; it also occurs in belladonna and stra- 
monium, Although the title hyoscine hydrobromide is still reeog- 
nized in the United States and British Pharmacopmias, the German 
Pharmacopwia has adopted in its stead the title scopolamine hydro- 
bromide for this salt, which latter is used as a SEES in the British 
Pharmacopaia. The salt scopolamine hydrobromide is separately 
recognized in our own Pharmacopeia, but accompanied by the state- 
ment that the salt is chemically identical with hyoscine hydrobromide, 
Recent published statements make it appear as if commercial seopo= 
Jamine may be a mixture and, after all, not identical with hyoseine, 


Hyoscyamine Hydrobromide, O©,H,.NO,HBr.—The alkaloid 
hyoscyamine was discovered about 183 and is officially recognized 


in the French Pharmacopewia. It is an isomer of atropine, bein, 
readily converted into the same, and is easily altered by alkalies an 
contact with heat, hence all manipulation and heating fust be re- 


duced to a minimam during its isolation, Hyoscyamine may be 
obtained from the mother-liquors left after the manufacture of atro- 
ine, or direct from henbane seed, as outlined in the extraction of 
hyoseine, or as follows: Hyoseyamus seed having been freed from fixtty 
matter by treatment with petroleum benzin and dried are exhausted with 
85 percent. alcohol. The tincture after acidulation with hydrochloric 
acid is concentrated in a vacuum apparatus and filtered, the filtrate 
boing again treated with petroleum fat and then rendered alkaline 
with potassium carbonate, after which it is shaken out with chloroform. 
Upon evaporation of the chloroformic solution at a low temperature, 
the hyoseyamine is obtained as a gummy mass and may be purified by 
solution in dilute sulphuric acid, filtering, and erystallizing. From 
the sulphate thus obtained, the alkaloid is liberated by making an 
ueous solution alkaline and extracting with chloroform, which then 
yields hyoseyamine upon evaporation, Although — erystallizable, 
hyoscyamine usually occurs in commerce in an amorphous condition, 
The exact relation between hyoscyamine and atropine was revealed 
in 1902 by Amenomiya, a Japanese chemist, who sneeceded in con- 
verting atropine into dextro- and levorotatory hyoseyamine ; further 
details of this subject may be found in the National Standard Dis- 
pensatory, page 796. 
Hyoscyamine hydrobromide may be prepared hy dissolving 10 
parts of the alkaloid in 11 parts of 25 per cent. hydrobromic acid, 
concentrating the solution, and crystallizing. It occurs both in the 
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Commercial pelletierine tannate occurs as a light-yellow, bei 
amo! Fegan ak pcs an astril Bake eget gd 

n. It contains a small amount, about 7 per cent., of moisture 
and _ue about 235 parts of water for solution, Being a mix- 
ture of alkaloidal tannates, no formula can be given for its composi- 
tion. Pare pelletierine, CJH,,NO, which ean be extracted from the 
above mixture, is a color! volatile liquid, having strong basic 
properties and forming erystallizable sults with acids, It is soluble 
in 23 parts of water and when exposed to air undergoes oxidation 
and turns dark. 


Salicylate or Eserine Salicylate, C,,H.,N,0,- 
C,H,0,.—The alkaloid physostigmine occurs in calabar beans to the 
extent of rarely more than one-sixth of 1 per cent., and its isolation 
requires considerable care, owing to its ready decomposition, The 
usual method of exiraction is to exhaust the powdered bean with 86 
per cent. aleohol and concentrate the tincture in a vacuum apparatus 
to a syrupy consistence; the resulting extract separates into an 
upper er, consisting of fat, ete., and a lower, aqueous solution 
of the natural salts of the alkaloids. By treating the aqueous layer 
with sodium bicarbonate, and then repeatedly shaking with ether, 
the liberated physostigmine may be extracted ; the ethereal solution 
is next treated with diluted sulphuric aci as to obtain « solution 
of the alkaloid as sulphate, leaving impurities, fat, resin, ete. in the 
ethereal liquid. The pure alkaloid is finally obtained by decom~ 
posing the sulphate with sodium bicarbonate, extracting again with 
ether and crystallizing, Heat must be avoided as far as possibl 
also the use of strong alkalies, as in the ease of the mydriatic an 
other easily decomposable alkaloids. 

Physostigmine salicylate may be prepared by neutralizing a solu- 
tion of the alkaloid in absolute aleohol with pure salicylic acid; the 
salt ually separates in needle-shaped crystals, free from color, 
whieh can be then drained and dried. 

Some of the salts of physostigmine and their aqueous solutions 
readily assume a reddish color when exposed to light and air, bence 
they must be dispensed in tightly closed amber vials; the name 
ruberegerine has been given to the red substance thus formed. The 
salicylate is less liable to change by exposure to light than the other 
salts; but, owing to its lesser sclubillty in water, is not a8 much 
used as the sulphate. 

The name eerine, by which physostigmine is also known, was 
derived from the word esére, meaning split nut, the name applied 
by the African negroes to the calabar bean, Calabarine is the name 

ven to another alkaloid present in the bean, which, however, is 
insoluble in ether, 


e Sulphate, (C,,H.,N,O. }0,.—The prepara~ 
tion of this salt has already at indicated above in Gace SHEA 
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Pilocarpine Nitrate, wey tiga a salt be 
obtained as described tee he manufacture of pure pi tle 
or by neutralizing diluted nitric acid with the pare alkaloid. After 
a neutral solution has been secured, the same is slowly evaporated to 
ness, redissolved in hot aleohol, and allowed to crystallize. 
ilocarpine nitrate differs from the hydrochloride in being perma- 
a in the ca iva i pening sos i we Giturata 
with an weight of cal . It to the test 
Saiiasaet the preceding article. ae 


Quinine. + 3H,0.—This is, no doubt, the most impor- 
tant and extensive ee eel sptate incemrare varyin, 
extent in the different species of cinchona, the yield having noe 
pty with careful cultivation of the trees in India, Jaya, ete. The 
present in cinchona bark exist in combination with quinic or 
kinie, quinovie, and cinchotannic acids, and are usually Suaaetey 
means of acidulated water. The infusion is concentrated and mi 
with milk of lime, whereby the alkaloids are liberated, while the 
calcium compounds of the organic acids are precipitated tonnes 
with much coloring-matter. By straining the mixture and ex 
ing the residue repeatedly with boiling aleohol, amyl alcohol, petro- 


lTeum benzin, or kerosene, a solution of the crude alkaloids is obtained, 
from which the latter may be transferred as sulphates by treatment 
with diluted sulphuric acid. Another plan is to mix the powdered 


bark with solution of sodium hydroxide or milk of lime, whereby 

the natural combinations are broken up and the alkaloids liberated ; 
the mixture is then exhausted, in a suitable apparatus, with hot 
alcohol or kerosene, from which, after proper concentration, the 
alkaloids are extracted as acid sulphates by means of sulphuric acid, 

Tu cither case the acid solution is treated with animal charcoal, 
and the liquid, while hot, after filtration, neutralized with solution 
of sodium hydroxide, when, upon cooling, neutral quinine sulphate 
erystallizes out and may be purified by resolution, recrystillization, 
ete. The other alkaloids, including also small quantities of quinine 
sulphate, remain in the mother-liquor and may be recovered as 
stated elsewhere. 

From the purified quinine sulphate the alkaloid may be obtained 
by recipitation with sodium hydroxide, or ammonia water in very 
slight excess, after solution of the salt in water with the aid of 
an acid. 

Official quinine alkaloid contains about 14.3 per cent. of water of 
crystallization, and melts at a comparatively low temperature, 57° C, 
(134.6° F.); at 100° C, (212° F.) about two-thirds of the water is 
expelled, but it does not become anhydrous until a temperature of 
125° C, (257° F.) is reached. The commercial article varies con- 
siderably in appearance and solubility, due, no doubt, to different 
methods of manufacture; some is crumbly, compact, and idio- 
electric, dissolving slowly in alcohol and even dilute acids, while 
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the salt effloresces upon exposure, the symbolic formula given in the 
P ia representing 14.43 4- per cent. of water 

indicates the average composition of the commercial sult, Very 
appreciable loss of weight has been observed in cases where the 
malt was preserved in paper boxes, hence manufacturers use either 
glass or tightly sealed tin containers, Tt is the least soluble of the 
official quinine salts, requiring at 25° C. (77° F.) 720 parts of water, 
or 86 parts of alcohol, or 36 parts of glycerin. At C. (140°F.) 
it loses all but 2 molecules of its water of crystallization, the re= 
mainder not being entirely expelled until a temperature of 115° C. 
(239° F,) is reached. 


‘The emerald-green color mentioned in the eee a8 Ocomr 
ing when a dilute aqueous solution of the quinine sul is mixed 
Pestle Tia beanina wate abd an excess of ammonia water is due 
to the formation of a resinous body to which the name thalleioquin 
from the Greek word @d226<, a green branch) has been given. 
lorine water may be used in place of bromine water, but, ac- 
cording to Flickiger, the latter is more sensitive, ing a8 
little as 1 part of quinine in 20,000 of solution. The thalleioquin 
Parcs is charucteristic of quinine salts, but is also obtained with 
quinidine. 


The following salts of quinine are not recognized in the Pharma- 
copeia, but are used to some extent by physicians, and are there 
fore mentioned here : 


Quinine Tannate. ©,,H.,N,0,(0,,H,,0,),.—Although tannic acid 
is known to precipitate quinine from a neutral solution of its salts 
in water, this compound is intentionally used by physicians on 
account of its very sparing solubility, which renders its’ bitter taste 
Jess perceptible. “The salt is usually prepared by adding a solution 
of 1.8 parts of tannic acid in 18 parts of water to a solution of 1 
part of quinine sulphate in 30 parts of water, made with just suffi- 
cient prilelinelos or preferably acetic, acid. Any excess of acid is 
carefully raiecalised with ammonia, and the precipitate allowed to 
subside, then washed on a filter with water, being afterward dried at 
4 very moderate heat, Quinine tannate is officially recognized in 
the German Pharmacopoeia, 


Quinine Valerate, 0,,H,,N,0,.HO,H,0, + H,0.—'This salt may 
be conveniently prepared by dissolving freshly precipitated quinine 
alkaloid in warm water by means of valerie acid and cerystalliziny 
the solution upon cooling. It is decomposed at the temperature of 
boiling water, Petag valerie acid. 


Scopolamine Hydrobromide. Cet OEE + 3H,0.— As 
already stated under Hyoseine Hydrobromide, the Pharmacopoia 
considers the two salts as chemically identical. Although the name 
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Subsequent treatment of the residue with cold diluted alcohol 
removes brucine, the treatment being continued as lon; the 
washings are reddened by nitric acid, after which boili 

used to extract the strychnine; this, after recovery of fj 
is converted into sulphate by solution in diluted sulphuric acid, 
filtered through animal charcoal, and precipitated with an alkali. 

Some manufacturers exhaust the Se} with hot aloohol of about 
60 per cent., concentrate the tincture, filter, and add lead acetate, 
whereby the tannic acid is removed together with colonlng-miatiare: 
while the alkaloids remain in solution as neetates. After a 
filtration the alkaloids are precipitated by cma and may be 
further treated as above or dissolved in hot alcohol, from which 
the strychnine will crystallize on ee and may be freed from 
adhering brucine by washing with dilated alcohol, 

Commercial strychnine occurs both in the form of crystals and 
powder, the latter being preferred for beers) Pape: Tts 
taste is so intensely bitter that it is perceptible if but } grin be 
dissolved in 10 gallons of water. 

The blue color obtained when strychnine is added to a solution 
of potassium dichromate and sulphuric acid is due to an oxidation- 
product, the exact nature of which is unknown, as it has not been 
possible to isolate the blue compound on account of its evanescent 


Nitrate. 0,,H.,.N.0..HNO,—This salt may be ob- 
tained by dissolving a convenient quantity of strychnine in sufficient 
diluted nitric acid to form a neutral solution, which is then concen- 
trated and allowed to crystallize. It is permanent in the air and 
somewhat less soluble in water than strychnine sulphate, requiri 
about 42 parts for solution at ordinary room-temperature. ‘The salt 
should be free from brucine and correspond to all the characteristic tests 
for strychnine, It contains a little over 84 per cent. of strychnine, and 
is therefore relatively nearly 10 per cent. stronger than the sulphate. 


Strychnine Sulphate. (C,,H..N,0,).H.80, -}- 5H.0.—This salt is 
best prey by dissolving the alkaloid wantlting warm diluted 
sulphuric acid, avoiding an excess of the latter; if a hot saturated 
solution is obtained, the salt will crystallize with 5 molecules (about 
10.5 per cent.) of water, as required by the Pharmacopmia, When 

to dry air the salt effloresees, and when heated to the tem= 
perature of boiling water loses all of its water of crystallization. Tt 
contains very nearly 78 per cent. of strychnine, and should be sol- 
uble in 31 parts of water at 25° C, (77° F.); the solubility is influ- 
enced by a possible loss of water of crystallization, and hence the 
salt must be preserved in tightly closed vials, 


Veratrine.—The substance recognized, both in the Pharma i 
and commercially, by the name veratrine is a mixture of alkaloids 
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the pure alkaloid in diluted hydrobromic acid and crystallizing from 
an alcoholic solution. The alkaloid arecoline occurs in the areca or 
betel nut to the extent of 0.1 per cent., and its extraction involves 
a tedious and somewhat complicated process; it is the only one of 
the four alkaloids found in the areca nut which is highly poisonous, 
and, while an oily liquid of strongly basic reaction, it is soluble in 
water in all proportions. 


Berberine. ©,,H,,NO,.—The chief interest attached to this alka- 
loid arises from the fact that, while the alkaloid is soluble in water, 
its salts are difficultly soluble, and are deposited in a crystalline 
form from acid liquids. Berberine occurs in several plants—in 
hydrastis to the extent of 3 or 4 per cent., from which it may be 
obtained by adding to a concentrated aqueous infusion of the drug 
hydrochloric or sulphuric acid in excess, when the corresponding 
berberine salt will be deposited in crystals, which, after purification by 
recrystallization from boiling water, may be decomposed by means of 
freshly prepared lead hydroxide. After filtration and concentration 
of the filtrate, berberine will separate as a yellow, crystalline powder. 


Coniine. ©,,H,,N.—Conium owes its medicinal virtues entirely 
to the volatile alkaloid, which is present in the unripe fruit (prob- 
ably combined with malic acid), to the extent of 0.5 or 0.8 per 
cent. It can be extracted by exhausting the drug with water acidu- 
lated with acetic acid, evaporating the infusion down to an extract, 
in a vacuum apparate adding an alkali carbonate, and distilling. 
By collecting the distillate in diluted sulphuric acid, coniine sulphate 
is at once formed, which may be freed from the accompanying ammo- 
nium salt by treatment with alcohol and ether, in which the latter is 
insoluble ; by addition of an alkali to the alcohol and ether colution 
and distillation, coniine will be isolated, and may be dissolved in 
ether, from which it can be obtained as hydrochloride, by passing 
dry hydrochloric acid gas into the solution, the salt being insoluble 
in ether. Coniine hydrochloride occurs in white crystals, which are 
non-deliquescent, may be dried at 100° (, (212° F.) without decom- 
position, and are soluble in water and alcohol. 

Coniine belongs to the amines, and has been prepared syntheti- 
cally by Tadenburg; it has a strong alkaline reaction and a pene- 
trating, suffocating odor. When pure it is a colorless, oily liquid, 
lighter than water, and boiling at 169° C. (336.2° F.). 





Narcotine. 0O,,H,,NO,.—This substance occurs in opium, some- 
times to the extent of 10 per cent. and over. Being readily soluble 
in chloroform and ether, it is easily extracted from powdered opium 
by maceration or percolation with either of these solvents, but, not 
being soluble in petroleum benzin, it is not removed in the present 
official processes for Deodorized Opium and Tincture of Deodorized 
Opium. Narcotine is a very weak base and does not neutralize 








CHAPTER LXI. 
ASSAY OF ALKALOIDAL DRUGS. 


In view of the fact that the Pharmacopeia demands a definite 
alkaloid content for seventeen crude drugs and thirty-three galenical 
preparations, a discussion of the subject appears desirable for the 
purpose of offering to students some explanation of the official and 
other methods in use for the quantitative determination of active 
principles. In the case of alkaloidal drugs the valuation may be 
made either gravimetrically or volumetrically, but with accuracy in 
the last-named case only if a single alkaloid is present, or if the 
exact proportion of the several alkaloids present be known. 

The first step in assaying alkaloidal drugs is to extract them cither 
with acidulated water, or with alcohol, ether, or chloroform, or a 
mixture of two or three of the latter-named liquids, in the presence 
of an alkali, usually ammonia water. In the first case the alkaloids 
are obtained in aqueous solution as salts of the particular acid used, 
while in either of the latter cases the alkaloids will be liberated by 
the alkali, and be dissolved as free bases in the respective solvents. 
If an acid solution is obtained it is transferred, either direct or after 
concentration to small bulk, to a glass separator, made alkaline with 
ammonia, or potassium or sodium hydroxide, and shaken out with 
chloroform or cther, or a mixture of the two solvents. If an alka- 
line solution, however, has been obtained, this is shaken out in a 
separator with successive portions of diluted acid (1, 3, or 5 per 
cent.), whereby the alkaloids are removed as salts in aqueous solu- 
tion, which latter is then further treated as previously stated ; or 
the alkaline solution may be evaporated to dryness and then treated 
with weak dilute acid, either in ihe cold or with aid of a gentle heat, 
for the purpose of getting rid of alcohol or chloroform and any fatty 
or resinous substances possibly held by them in solution. Some 
alkaloids, such as aconitine and those obtained from the mydriatic 
drugs, are very sensitive to heat, either alone or in the presence of 
strong alkalies, and hence a moderate temperature, not exceeding 
50° C, (122° F.), must be employed, and sodium or potassium car- 
bonate is to be preferred to the caustic alkalies. 

As a rule, 10 or 20 Gm. of the drug in fine powder are treated with 
100 or 200 Ce. of the solvent, and after due maceration (from one 
to six hours), with frequent agitation, an aliquot part of the fluid is 
withdrawn, representing a definite weight (5 or 10 Gm.) of the drug. 
As it is often very difficult to pour off an aliquot part of the lighter 
liquid entirely free from floating particles, water is added to the 

1 
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uf the separator. It may be avoided, in a large measure, by invert- 
ing: the separator several times and then carefully rotating the same, 
without agitation, so as to cause successive fresh surfaces of the 
immiscible liquids to be intimately ground together, whereby the 
alkaloids will be transferred perfectly from one liquid to another. 
The use of a large volume of chloroform or ether, as the case may 
be, in proportion to the volume of aqueous fluid, also tends to pre- 
vent the formation of emulsions, or a small quantity of alcohol may 
be added to the aqueous solution before the admixture of ether or 
chloroform, and has proved successful in many cases, especially if 
the alkaloidal solution is to be evaporated to dryness and gabeeqiontly 
redissolved in acid water. If an emulsion has been formed, several 
pl-ns may be tried to cause separation, as follows: If the alkaloidal 
solvent is heavier than water, more of the solvent und a small 
quantity of water and aleohol should be added ; and if. the solvent 
be lighter than water, sufficient sodium chloride solution may be 
added to cause separation. Slight emulsions are usually broken up 
if aglass rod be introduced as far as the bottom of the emulsion 
and then repeatedly twirled and slowly drawn upward. If the 
ethereal or chloroformic liquid is not to be evaporated subsequently, 
a little stearic acid fused on a piece of stiff wire may be twirled in 
the emulsion with good effect. 

In every case of alkaloidal determination the operator must con- 
vince himself that all the alkaloid present in the sample has been 
extracted and that none be lost during the several steps of the 
process ; this is best done by means of Mayer’s Solution (mercuric 

tassium iodide test-solution), which produces with acid solutions 
of the alkaloids a cloudiness or precipitate, depending on the amount 
of alkaloid present. When this test is applied ail alcohol, chlo- 
roform, or ether must be removed from the liquid before Mayer's 
Solution is added, otherwise the reaction will not be visible on account 
of the solvent effect of the substances named. The proper mode of 
procedure is to place a small quantity of the liquid to be tested, 0.5 
or 1 Cc., in a test-tube or glass dish, and, if alkaline, make acid by 
the addition of sufficient dilute sulphuric acid ; then warm gently 
to drive off any alcohol or chloroform and add a few drops of the 
reagent. If no cloudiness appears upon holding the tube or dish 
against a dark background ai traces of alkaloid are absent. The 
test should be applied particularly when transferring alkaloids in 
separators from one liquid to another, as from an alkaline to an 
acid fluid, or vice versa, in the shaking-out process, 

For the convenience of students the official methods for the assa 
of drugs and their preparations are here given, together with sucl 
comments as may seem desirable. 
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Add 5 Ce. of $5 pinnate acid and 10 Ce. of distilled water. 
When the extract is dissolved, filter into a separator, washing the 
dish, and filter with about 40 Ce, of distilled water. To the con- 
tents of the separator add 25 Ce. of ether and 2 Ce, of ammonia 
water, and agitate for one minute, Draw off the lower layer into a 
flask and filter the ether into a beaker. Return the aqueous fluid 
to the separator, add 15 Ce. of ether, and agitate a minute, Again 
draw off the lower layer into the flask and filter the ether into the 
beaker, Repeat the process with 2 other portions of 10 Ce. each of 
ether. Evaporate the ether to dryness and dissolve the residue in 
3 Ce. of yy sulphuric acid. Add to the solution 5 drops of hema- 
toxylin testeolution, and then carefully ran in gy potassiam hy- 
droxide solution until a violet color is produced, the transition 

boing as follows: first yellow, then green, finally passing into violet, 
Divide the number of Ce. of 25 potassium hydroxide solution used 
hy 5, subtract this number from 3 (the 3 Ce, of 4; sulphuric acid 
used), multiply the remainder by 0.064, and this luct by 10 (or 
muliply at once by 0.64), which will give the weight in grammes of 
aconitine in 100 Ce. of the fluidextract of aconite. 


Assay of Tincture of Aconite.—Tranefer 100 Ce. of tincture of 
neonite to an evaporating dish and evaporate it carefully to dryness 
at a moderate temperature, and assay the resulting extract by the 
method given above for fuidextract of aconite, using the same de- 
tails as these directed, with the exception that the multiplication of 
the product by 10 must be omitted; the result will represent the 
weight in grammes of aconitine contained in 100 Ce, of the tincture, 


ASSAY OF BELLADONNA, HYOSCYAMUS, SCOPOLA AND 
STRAMONIUM AND THEIR PREPARATIONS. 


‘These four mydriatic drugs containing practically the same alka- 
loids are tested by the sume method of assay, and ean therefore be 
considered under one general head. The Pharmacopia makes the 
following requirements for the crude drags and their preparations : 

Belladonna leaves should contain not less than 0.30 per cent. of 
total alkaloids ; belladonna plaster, not less than 0.38, nor more than 
0.42, per cent. ; belladonna root, not less than 0.5 per cent, ; extract 
of Saledbnns leaves, 14 per cent. ; fluidextmet of belladonna root, 
0.5 eee in 100 Ce.; tincture of belladonna leaves, 0.035 Gm. in 
100 Ce. 

Hyoseyamus should contain not less than 0.08 per cent. of total 
alkaloids; extract of hyoseyamus, 0.3 per cent.; fluidextract of 
h oseyamus, 0,075 Gm. in 100 Ce. ; tincture of hyoscyamus, 0.007 

m. in 100 Ce. As hyoscyamus contains a very much smaller 
percentage of alkaloids than the other mydriatic drags, a larger 
quantity of the drag and also of its preparations is required for 


assay. 
Scopola should contain not less than 0.5 per cent. of total alka- 
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on account of the small yield of alkaloids, 25 Gm. of hyoscyamus 
are used, the quantity of chloroform-ether mixture which is added at 
first is increased from 50 to 100 Ce., and the product at the end 
of the assay is multiplied by 4 instead of 10 to find the percentage. 


Assay of Belladonna Plaster.—This process is intended for the 
assay of belladonna plaster spread on cloth, the official plaster being 
made with extract of belladonna leaves, but the method is equally 
applicable to plasters made with extract of belladonna root or extract 
of scopola, Into a suitable beaker containing 50 Ce. of chloroform 
and 3 Cc, of ammonia water introduce 10 Gm. of the spread plaster 
cut into strips. Stir until the plaster is entirely removed from the 
cloth; then pour off the chloroform into another beaker, wash the 
cloth with 25 Ce. of chloroform and 1 Ce. of ammonia water care- 
fully, and add the washings to the chloroformic solution first obtained, 
If necessary, repeat the washing with 25 Ce. of chloroform, and add 
it to the other chloroformic solutions, Then dry the cloth at a low 
temperature ; cool and weigh it, and subtract its weight from the 
original weight of the plaster. To the chloroformie solution add 
four-fifths of its volume of alcohol, stir gently, and allow the liquid 
to stand until all of the rubber has separated in a compact mass. 
Then pour off the supernatant liquid into a separator of 250 Ce. 
capacity, and having prepared a solution of sulphuric acid by dilu- 
ting 40 Ce. of normal sulphuric acid with 60 Ce. of distilled water, 
add 20 Ce. of the solution to the separator, and agitate for five minutes, 
Totating gently. Draw off the chloroformic solution into another 
separator, shake this with 10 Ce. of the sulphuric acid solution, and 
add the acid solution to that in the first separator. Repeat until the 
acid washings cease to give a reaction with mercuric potassium iodide 
test-solution ; combine the acid liquids, and having rendered this 
solution alkaline with ammonia water, wash out the alkaloids with 
three successive portions of 25, 15, and 10 Ce. of chloroform. 
Collect these in a flask and distil off all the chloroform with the 
aid of a water-bath. To the alkaloidal residue add a_ slight 
excess of >; sulphuric acid, noting the quantity used, then add 10 
drops of chloroform and, after rotating, evaporate the latter by 
means of a water-bath. Then add 5 drops of a hematoxylin test- 
zolution and, rotating, titrate the excess of acid with 74; potassium- 
hydroxide solution, Divide the number of cubic centimeters of 
$y potassium hydroxide solution used by 5, subtract the quotient 
from the number of cubic centimeters of 74; sulphuric acid first 
added, and divide the difference by the number of grammes of 
belladonna plaster separated from the cloth, multiply the quotient 
by 0.0287, and this product by 100, which will give the percent- 
age of mydriatic alkaloids in the belladonna plaster. 

The object of adding alcohol to the chloroformic solution is to 

recipitate the rubber and at the same time keep the liberated alka- 
Kis in solution. In order to insure solution of all the alkaloid, it 
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used for the assay, and the method modified as follows: The 20 
Ce, of chloroform’ having been added to the alkaline solution, the 
mixture shaken and allowed to stand for 15 or 20 minutes to sure 
complete separation, 15 Cc, of the lower liquid should be drawn off 
into a graduated cylinder or beaker; LO Ce. more of chloroform are 
then added to the contents of the separator, and after separation 10 
Ce, of the lower liquid are again drawn off into the cylinder or 
beaker; a second portion of 10 Ce, of chloroform is now poured 
into the separator, mixed with the contents and allowed to separate, 
when the color will be found light enough to note the line of sepa- 
tation sharply, and after again drawing off the lower liquid, the 
shaking process should be repeated once more with 10 Ce, of chloro- 
form, #0 a8 to insure the complete removal of the alkoloids. The 
mixed chloroformie solutions are now treated as directed in the 
official process, and after the total amount of alkaloids present has 
been ascertained by calculation, the same must be multiplied by 100 
and then divided by the weight of extract taken for the assay, in 
order to obtain the percentage. 

There being no chlorophyll present in extract of scopola, the 
official smetbont of assay prove satisfactory, the smaller quantity 


of extract being directed by the Pharmacopmia on account of the 
larger percentage of alkaloids present. Solid extract of belladonna 
root may be assayed exactly like extract of scopola. 


Assay of Extract of Hyoscyamus.—The method employed for 
the assay of this extract is identical with that given for extract of 
belladonna leaves, except that 10 Gm. of extract of hyoscyamus are 
directed to be used and the product to be multiplied by 10 instead 
of 20 to obtin the percentage, As the same annoyance from too 
much coloring matter will occur in the assay of this extract as in 
that of extract of belladonna leaves, and even to a large degree on 
account of the larger quantity of extract used, it will be found 
preferable to use only 5 Gm. of extract of hyoseyamus and double 
the quantities of chloroform directed above in the modified process 
for the assay of extract of belladonna leaves. The total amount of 
alkaloids found by calculation must then be multiplied by 20 to 
obtain the percentage, 


Assay of Fluidextract of Belladonna Root, of Scopola, or of 
Stramonium.—Measure 10 Ce. of the respective fluidextract into a 
separator containing 10 Ce, of distilled water, 20 Ce, of chloroform, 
and 2 Ce, of ammonia water. Shake well for several minutes, and 
draw off the lower chloroformie layer into a second separator. Re- 
eat the extraction twice with 10 Ce. of chloroform, and draw each 
0 Ce. of chloroform into the second separator. To the latter add 
8 Ce. of normal sulphuric acid and 20 Ce. of distilled water, sha- 
king well for several minutes. Draw off and reject the lower chloro- 
formic layer, and filter the acid aqueous layer into a clean separator, 
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ASSAY OF CINCHONA AND ITS PREPARATIONS. 


The alkaloidal value of cinchona is preferably determined gravi- 
metrically on account of the number of alkaloids present, which 
would cause unsatisfactory and unreliable results by the volumetric 
method, The Pharmacopeia requires that cmchona, as well as 
red cinchona, shall contain not less than 5 per cent. of anhydrous 
total alkaloids, and that the former shall also contain at least 4 per 
cent. of anhydrous ether-soluble alkaloids. It also requires hut 
fluidextract of cinchona shall contain in 100 Ce. 4 Gm. of anhydrous 
ether-soluble alkaloids, and tincture of cinchona 0.75 Gm. in the 
same volume. 





Assay of Cinchona,—Introduce 15 Gm. of cinchona, in No. 80 
powder, into a flask or bottle of about 200 Ce. capacity, and add a 
mixture of 125 Ce. of ether and 25 Ce. of chloroform ; then insert 
the stopper securely, shake the flask vigorously, and allow it to 
stand for 10 minutes. Then add 10 Ce. of ammonia water, and 
allow it to stand for five hours, shaking at frequent intervals (or con- 
tinously with the aid of a mechanical shaker). Next add 15 Ce. of 
distilled water, and shake the flask vigorously for a few minutes, so 
as to cause the powder to settle readily on standing. When the 
supernatant fluid is quite clear, decant into a measuring flask, or 
cylinder, exactly 100 Ce, of the supernatant liquid (representing 10 
Gm. of cinchona), transfer this to a separator, and add 15 Ce. of 
normal sulphuric acid, or sufficient to make the liquid distinctly 
acid. Shake the separator vigorously for one minute, and allow the 
two layers of liquid to separate completely. Draw off the lower 
aqucous layer into a flask. Then add 5 Ce, of normal sulphuric acid 
and 5 Ce. of distilled water to the separator, and shake it vigorously 
for about one minute, allow the liquids to separate as before, and again 
draw off the lower aqueous layer into the flask. Repeat the opera- 
tion, using 5 Ce. of distilled water in the separator (without acid), 
drawing off the aqueous liquid into the flask, Filter the combined 
acid liquids into a measuring cylinder, and wash the filter and flask 
with enough distilled water to make the contents of the cylinder 
measure exactly 50 Ce. Pour half (25 Ce.) of the acid liquid into 
a separator marked No. 1, and the remaining half (25 Ce.) into 
another separator marked No. 2, which set aside, 

1. For Anhydrous Cinchona Alkaloidy.—To separator No. 1 (sce 
above) add 25 Ce. of a mixture of chloroform 3 volumes and ether 
1 volume, and add 5 Ce. of ammonia water, or sufficient to render 
the liquid alkaline. Insert the stopper and shake the separator 
carefully for three minutes, and then draw off the lower layer into a 
tared flask or beaker. Add 20 Cc. more of the chloroform-ether 
mixture to the separator, insert the stopper, and shake the liquid 
carefully for two minutes, again drawing off the lower layer into the 
tared flask. Repeat the operation with 10 Ce. of chloroform, and 











ASSAY OF ALKALOIDAL DRUGS. 763 


120° C. (248° F.) for two hours, and weigh, allowing to cool, prefera- 
bly in a desiccator. Replace in the air-bath, and heat again for half 
an hour, cool, and weigh, repeating until the weight is constant. The 
weight of alkaloids so obtained multiplied by 20 gives the number 
of grammes of anhydrous ether-soluble alkaloids in 100 Ce. of the 
fluidextract. 


Assay of Tincture of Cinchona.—Transfer 50 Ce. of tincture of 
cinchona to an evaporating dish, and evaporate it on a water-bath until 
it measures about 10 Ce., transfer the liquid to a bottle having the 
capacity of about 180 Ce rinsing the dish with 10 Ce. of diluted 
alcohol, then assay the resulting liquid by the method given above 
for fluidextract of cinchona, with the exception that the multiplica- 
tion of the product should be by 4 instead of 20; the result will 
represent the weight in grammes of anhydrous ether-soluble alkaloids 
contained in 100 Ce. of the tincture. 


ASSAY OF COCOA AND ITS PREPARATIONS. 


Coca owes its medicinal value to the alkaloid cocaine, which is 
completely soluble in ether, while other alkaloids present in the drug 
are not at all or only slightly so, and hence the Pharmacopoeia 

uires that coca leaves shall contain at least 0.5 per cent. of ether- 
soluble alkaloids, and fluidextract of coca 0.5 Gm. of the same in 
100 Cc. 


Assay of Coca.—Place 10 Gm. of coca, in No, 60 powder, in a 
flask of 100 Ce. capacity, add 50 Ce, of a mixture of chloroform 1 
volume and ether 4 volumes, and insert the stopper securely. Allow 
the flask to stand ten minutes, then add 2 Ce. of ammonia water 
mixed with 3 Ce. of distilled water, and shake the flask well, at 
frequent intervals, during one hour, Then transfer as much as 

ssible of the contents of the flask to a small percolator which has 
Been provided with a pledget of cotton packed firmly in the neck, 
and insert in a separator containing 6 Ce. of normal sulphuric acid, 
diluted with 20 Ce. of distilled water. When the liquid has passed 
through the cotton, pack the coca firmly in the percolator with the 
aid of a glass rod, and, having rinsed the flask with 10 Ce. of 
chloroform-ether mixture, transfer the remaining contents of the 
flask to the percolator by the aid of several small portions (5 Ce.) 
of tne chloroform-ether mixture, and continue the percolation with 
successive small portions of the same liquid (in all 50 Ce.). Next 
shake the separator well for one minute, after securely inserting the 
stopper, and when the liquids have completely separated, draw off 
the acid liquid into another separator. Add to the chloroform-ether 

_ mixture 10 Ce. of the sulphuric acid mixture, agitate well, and again 
draw off the acid liquid. Repeat this operation once again, drawing 
off the acid solution as before into the second separator, and intro- 
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ASSAY OF COLOHICUM CORM AND SEED AND TH 
PREPARATIONS. 


The determination of alkaloidal content in colchicum and its 
preparations is best made gravimetrically, The Pharmacopoeia 
requires that colchicum corm shall contain not less than 0.35 per 
cent. of colchicine, and colchicum seed not less than 0.55 per cent. ; 
also that extract of colchicum corm shall contain 1.4 per cent. of 
colchicine ; fluidextract of colchicum seed 0.5 Gm. of colchicine in 
100 Cc., and tincture of colchicum seed 0.05 Gm. in the same 
volume. 





Assay of Colchicum Corm and Seed.—Introduce 10 Gm. of 
colchicum corm or sced, in No. 60 powder, into an Erlenmeyer 
flask of 200 Cc. capacity and add to it 100 Ce. of a mixture of 
77 Ce. of ether, 25 Ce. of chloroform, 8 Ce. of alcohol, and 3 Ce. 
of ammonia water, insert the stopper securely, and macerate with 
frequent shaking for twelve hours (or preferably for four hours 
in a mechanical shaker). Filter a sufficient quantity of the liquid 
into a measuring cylinder until 50 Ce. (representing 5 Gm. of col- 
chicum corm or d) have been obtained ; then transfer it toa 
beaker or dish, and evaporate it nearly to dryness by applying a very 

Dissolve the residue in 10 Ce. of ether, add 5 Ce. of 
well, and heat gently until the ether has evaporated. 
After cooling, filter the aqueous solution into a small separator, 
retaining the insoluble matter as much as possible in the beaker or 
dish, Redissolve the residue in a little ether, add 5 Ce. of water, 
and proceed as before. Wash the container and filter with a little 
water, and shake the aqueous solution well for a minute with 15 Ce. 
of chloroform. Draw off the chloroform, after perfect separation, 
into a tared flask, and again shake out the aqueous liquid with 3 
portions of 10 Cc. each of chloroform, collecting these solutions in 
the tared flask. Evaporate the chloroform completely ; dissolve the 
residue in a little alcohol, evaporate the latter, redissolve the residue 
in alcohol, evaporate the alcohol as before, and dry the residue at 100° 
C. (212° F.) until the weight remains constant after cooling. The 
weight of the residue multiplied by 20 gives the percentage of col- 
chicine in the corm or seed. 















Assay of Extract of Colchicum Corm.—Dissolve 4 Gm. of extract 
of colchicum corm in 20 Ce. of distilled water, carefully transfer the 
solution to a graduated flask, and add sufficient alcohol to make the 
liquid measure 100 Ce. Shake the flask well, allow it to stand five 
minutes, filter, and collect 50 Ce. of the filtrate (representing 2 Gm. 
of the extract), and evaporate it to dryness in a porcelain dish by 
means of a water-bath. Add to the residue 10 Ce. of ether and 5 
Ce. of distilled water, stir the mixture well, and heat it gently until 
the ether is evaporated, After cooling, pour off the aqueous solution, 
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on a water-bath until it measures about 10 Ce. Add, if necessary, 
sufficient alcohol to dissolve any separated substance, and then assay 
the resulting liquid by the method given above for fluidextract of 
colchicum seed, with the exception that the multiplication of the 
product by 10 be omitted; the result will represent the weight in 
grammes of colchicine contained in 100 Ce. of the tincture. 





ASSAY OF CONIUM AND ITS PREPARATIONS. 


Owing to the peculiar nature of the alkaloid coniine, it being a 
liquid very readily oxidized by exposure to the air, it has been found 
most desirable to convert it into the hydrochloride, and from the 
weight of the salt thus obtained to calculate the weight of pure 
alkaloid present in the drug. As each Gin. of coniine ig capable of 
forming 1.286 Gm. of coniine hydrochloride, the weight of the latter 
multiplied by 0.777 + will represent the weight of pure alkaloid, 
which is the method followed in the official process of assay. The 
Pharmacopria requires that conium shall contain not less than 
0.5 per cent. of coniine, and fluidextract of conium 0.45 Gm. of the 
same alkaloid in 100 Ce. when tested by the process given below. 


Assay of Conium.—Place 10 Gm. of conium, in No, 60 powder, 
in a 200 Ce. Erlenmeyer flask, add 100 Ce. of a mixture of ether 
98 parts, alcohol 8 parts, and ammonia water 3 parts, all by volume, 
insert the stopper securely, and shake the flask at intervals during four 
hours. After the powder has settled decant 50 Ce. of the clear 
liquid into a beaker and add sufficient normal sulphuric acid to pro- 
duce a distinctly acid reaction. Evaporate the ether at a gentle heat 
by the aid of a water-bath ; then add 15 Ce. of alcohol, and set the 
beaker aside in a cool place for two hours to allow the ammonium 
sulphate to deposit. Filter the liquid ; wash the residue and filter 
with a little abana: and add the washings to the filtrate ; neutralize 
any excessive amount of acid with sodium carbonate test-solution, 
being careful to retain a slight acidity. Concentrate the liquid to 
3 Ce. by the aid of a gentle heat on a water-bath, add 3 Ce. of dis- 
tilled water and 2 drops of normal sulphuric acid, Add 15 Ce. of 
ether to remove traces of fatty matter, pour off the ether solution 
and repeat the washing with 15 Ce. of ether. Then transfer the 
acid liquid to a separator, introduce a small piece of red litmus- 
paper, and add sufficient sodium carbonate test-solution to render 
the liquid slightly alkaline ; then shake out with successive portions 
of 15,15, and 10 Ce. of ether. To the combined ether solutions, in 
a tared beaker, add, drop by drop, sufficient hydrochloric acid (5 per 
cent. solution) to insure an excess of acid, and then evaporate the 
ether by a gentle heat on a water-bath. Remove the excess of 
hydrochloric acid by adding to the residue 3 Cc. of aleohol, and 
heating gently to evaporate the liquid, repeat this operation once, 
and dry the residue at a temperature not excecding 60° C. (140° F.) 
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Assay of Guarana.—Put 6 Gm. of guarana powder into a flask 
and pour upon it 120 (‘c. of chloroform and 6 Ce. of ammonia 
water. Shake well at intervals for half an hour, and let stand for 
four hours, Pour off 100 Cc. of the liquid through a filter into a 
measuring cylinder, and transfer it therefrom to a flask, and distil 
off all the chloroform on a water-bath. Dissolve the residual alka- 
loids in a mixture of 2 Ce. of normal sulphuric acid and 20 Ce. of 
warm distilled water. Let cool and filter into a separator, rinse the 
beaker and filter with distilled water, add 10 Ce. of chloroform, 2 
Ce. of ammonia water, and shake for a minute or two. Draw off 
the chloroformic solution into a tared flask and repeat the extraction 
three times more with 10 Cc. of chloroform, drawing each portion 
off into the tared flask. Distil off the chloroform, and when dry, 
add 2 Ce. of ether and evaporate this on a water-bath very carefully 
to avoid decrepitation, Dry the residue to constant weight on a 
water-bath and weigh. The weight found multiplied by 20 will 
give the percentage of alkaloids in the drug. 


Assay of Fluidextract of Guarana.—Transfer to a separator 5 
Ce. of fluidextract of guarana, and add 15 Ce. of chloroform and 1 
Ce. of ammonia water. Shake well and allow the liquids to separate 
completely. Draw off the chloroform into a beaker. Shake out 
the fluid remaining in the separator with two additional portions of 
chloroform of 10 Ce. each, evaporate the combined chloroformic 
solutions carefully to dryness. Dissolve the alkaloidal residue in a 
mixture of 2 Ce. of normal sulphuric acid and 20 Ce. of warm dis- 
tilled water. Allow it to cool, and filter the solution into a separator, 
rinse the flask and filter with distilled water, adding the rinsings to 
the separator, then add 20 Ce. of chloroform and 2 Ce, of ammonia 
water, shaking the separator for one minute. Draw off the chloro- 
form into a tared flank, and repeat the extraction twice with 10 Ce, 
of chloroform, adding this to the tared flask, Distil off the chloro- 
form, and, when dry, add 2 Ce, of ether, and evaporate this ve 
carefully with the aid of a water-bath (to avoid decrey tation}. 
Dry the residue to a constant weight on the water-bath. Multiply 
the weight by 20, which will give the weight in grammes of alk 
loids contained in 100 Ce. of the fluidextract. 


ASSAY OF HYDRASTIS AND ITS PREPARATIONS. 


Although hydrastis contains three alkaloids, berberine, canadine, 
and hydrastine, the medicinal virtues of the drug seem to reside 
wholly in the latter, and hence the determination of its content is 
an excellent criterion for the valuation of the drug. The Pharma- 
copia requires that hydrastis shall contain not less than 2.5 per 
cent. of hydrastine ; fluidextract of hydrastis, 2 Gm. of hydrastine 
in 100 Ce, and tincture of hydrastis, 0.4 Gim. of hydrastine in 100 
Ce, All three determinations are to be made gravimetrically. 

49 
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water-bath, and then weigh. The weight obtained, multiplied by 
20, gives the weight in grammes of hydrastine contained in 100 Ce. 
of the fluidextract. 

The object of adding solution of potassium iodide to the fluid- 
extract of hydrastis before rendering the latter alkaline, is to 
rid of the berberine present, which is precipitated as hydroiodide 
and filtered out. 


Assay of Tincture of Hydrastis.—Transfer 100 Cc. of tincture 
of hydrastis to an evaporating dish, and evaporate it on a water- 
bath until the liquid measures about 10 Cc. If any insoluble matter 
has separated, add sufficient alcohol to dissolve it, and then assay 
the resulting liquid by the method given above for the assay of 
fluidextract of hydrastis, using the same details as there directed for 
10 Ce. of the fluidextract, with the exception that the weight of the 
residual alkaloids must be multiplied by 2 instead of by 20, as there 
directed, to give the weight in grammes of hydrastine contained in 
100 Ce. of the tincture. 


ASSAY OF IPECAC AND ITS PREPARATIONS. 


The chief alkaloids found in ipecac are cephaéline and emetine or 
methylcephaéline, together with a very small amount of psychotrine. 
Although they are not always present in the same proportions, the 
Pharmacopoia by giving the equivalent of combined ipecac alka- 
loids for 74) sulphuric acid as 0.02384 Gm. for each Ce. recognizes 
only the two first-named and as present in equal proportions, for 
the equivalent of line for the acid is 0.02314 Gm, and for 
emetine 0.02453 Gm., the mean of which is 0.02384 Gm. The 











allalol hotrine, being insoluble in ether will be left in the 
dregs. possible to separate the cenhuieling from the emetine by 
the solubility of the former in sodium hydroxide solution and then 


to determine the exact quantity of each present in any sample of 
ipecac, but for purposes of valuation of the drug this more tedious 
method is quite unnecessary. The official requirements are that 
ii ¢ shall contain not less than 2 per cent. of alkaloids, and the 
1.75 Gm. of the same in 100 Ce. 















Assay of Ipecac.—Introduce 15 Gm. of ipecac, in No. 80 pow- 
der, into an Erlenmeyer flask of 250 Ce. capacity, add 115 Ce. of 
ether and 35 Ce. of chloroform, shake the flask during five minutes, 
and then add 3 Ce, of ammonia water and shake the flask at inter- 
vals during half an hour. Now add 10 Ce. of distilled water, 
shake the liquid until the powder collects in masses, and pour off 
100 Ce. of the clear ether-solution into a measuring cylinder, 
Transfer the latter to a separator, add 10 Ce. of normal sulphuric 
acid and 10 Ce, of distilled water, Shake the separator moderately 
during two minutes, and when the liquids have separated, draw o} 
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which will give the weight in grammes of alkaloids contained in 
each 100 Ce. of the fluidextract. 


ASSAY OF NUX VOMICA AND ITS PREPARATIONS. 


Although nux voinica contains two alkaloids in nearly the same 

roportions, it is preferred to determine the value of the drug and 
its preparations according to the strychnine content, as this alkaloid 
represents the chief therapeutic action of the drug and is far more 
poisonous than brucine. The official method of assay is somewhat 
tedious, but with careful manipulation will yield very satisfactory 
results. The Pharmacopmia requires that nux vomica shall contain 
not less than 1.25 per cent. of strychnine ; extract of nux vomica, 
5 per cent. of strychnine; fluidextract of nux vomica, 1 Gm. of 
strychnine in 100 Ce. ; tincture of nux vomica, 0.1 Gm. of strych- 
nine in 100 Ce, 


Assay of Nux Vomica.—Introduce 20 Gm. of nux vomica, in 
No. 60 powder, in a 250 Ce. flask and pour over it 200 Cc. of a 
mixture of ether 137.5 Ce., chloroform 44 Cc., alcohol 13.5 Ce., and 
10 per cent. ammonia water 5 Cc, Cork well, shake frequently 
during an hour, and let stand in a cool place overnight. Decant 
into a measuring cylinder 100 Cc. of the ethereal liquid (represent- 
ing 10 Gm. of nux vomica) and pour this into a separator, prefera- 
bly of globular shape. Now wash out the cylinder with a little 
chloroform, and add this to the separator. Next add to the contents 
of the latter 15 Ce. of normal sulphuric acid, and shake moderately 
during one minute, being careful to avoid emulsification, and after 
allowing the liquids to separate completely, draw off the entire acid 
liquid into another separator or a beaker. Repeat this treatment 
with 5 and 3 Cc. more of normal sulphuric acid, and after mixing 
all the acid solutions, pour them into a separator. If a drop of the 
last acid solution yields a precipitate with mercuric potassium iodide 
test-solution, repeat the washing of the ethereal liquid with 5 Ce. 
more of normal sulphuric acid. To the combined acid solutions in 
the separator, add a small piece of red litmus-paper, 25 Ce. of chlo- 
roform, and then an excess of ammonia water, shaking until all the 
alkaloids have been dissolved in the chloroform. Draw off the latter 
into a 100 Ce. flask, and repeat the shaking-out process with two 
additional portions of 15 Ce. each of chloroform, adding the latter 
to that already in the flask. Evaporate the combined chloroformic 
solutions in the flask until the alkaloidal residue is dry. Dissolve 
the residue in 15 Ce. of 3 per cent. sulphuric acid by the aid of 
water-bath heat, and cool the solution to ordinary temperature. To 
this solution add 3 Ce. of a previously cooled mixture of equal vol- 
umes of nitric acid (specific gravity 1.40) and distilled water, and 
after rotating a few times set the liquid aside for exactly ten minutes, 
shaking it gently three times during this interval. The resulting 
red liquid is transferred to a separator containing 25 Ce. of a 10 per 
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ten minutes, shaking it gently three times during this interval. 
Transfer the resulting red liquid to a separator containing 25 Cc. of 
an aqueous solution of sodium hydroxide (1 in 10) and wash the 
beaker three times with very small amounts of distilled water, and 
add the washings to the separator. If the liquid be not quite turbid, 
add 2 Ce. more of the solution of sodium hydroxide. Now add 20 Ce. 
of chloroform to the separator, and shake it well by a rotating motion 
for a few minutes, allow the liquids to separate, and draw off the 
chloroform through a small filter, wetted with chloroform, into a 
beaker. Repeat this twice, using 10 Cc. of chloroform each time, 
and draw off both portions into the beaker, using the same filter. 
Finally, wash the filter and funnel with 5 Cc. of chloroform, and 
then evaporate all the chloroform by means of a water-bath, very 
carefully, to avoid decrepitation. To the alkaloidal residue add 10c. 
of ¥y sulphuric acid, 5 drops of iodeosin test-solution, about 90 Ce. 
of Uistilled water, and 20 Cc. of ether. When all the alkaloid is 
dissolved, titrate the excess of acid with 7 potassium hydroxide 
solution until aqueous liquid just turns pink. Divide the number 
of Ce. of 3% potassium hydroxide solution used by 5, subtract this 
number frum 10 (the 10 Cc. of 5 sulphuric acid used), multi- 
ply the remainder by 0.0332, and this product by 50, which will 
give the percentage of strychnine contained in the extract of 
nux vomica, 


Assay of Fluidextract of Nux Vomica.—Transfer 10 Cc. of 
fluidextract of nux vomica to a porcelain dish, evaporate it to dry- 
ness by means of a water-bath, and dissolve the residue, while warm, 
in a mixture of 16 Cc. of ether, 5 Ce. of chloroform, and 4 Ce. of 
ammonia water, and transfer the solution to a separator, rinsing the 
dish with a little chloroform, which is to be added to the separator, 
and shake the separator carefully for a few minutes. When the 
liquids have separated, draw off the aqueous layer into another 
separator, washing the chloroform-ether liquid and separator with a 
little water, and adding this to the second separator. Then shake 
the aqueous liquid with two successive portions of 15 and 10 Ce., 
respectively, of chloroform, and add these to the first separator. If 
a small portion of the liquid left in the second separator still shows, 
after acidifying, a reaction with mercuric potassium iodide test-solu- 
tion, repeat the shaking out with 10 Ce. more of chloroform. Now 
shake the combined liquids in the first separator with three suc- 
cessive portions, respectively, of 15, 10, and 10 Ce. of normal sul- 
phuric acid, and collect the combined acid solutions in another 
separator. To this acid solution add a small piece of red litmus- 
paper and sufficient ammonia water to render it alkaline, then shake 
out successively with three portions, respectively, of 25, 10, and 10 
Ce, of chloroform, and collect the chloroform solutions in a beaker. 
Evaporate the chloroform with the aid of a water-bath, dissolve 
the alkaloid residue in 15 Ce. of 3 per cent. sulphuric acid by the 
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powder, not less than 12, and not more than 12.5, per cent. Deodor- 
ized opium should yield the same percentage of crystallized morphine 
as powdered opium. Extract of opium is required to yield 20 per 
cent. of crystallized morphine, and tincture of opium, as well as 
tincture of deodorized opium, must contain not less than 1.2 Gm. 
nor more than 1.25 Gm. of erystallizable morphine in 100 Ce. No 
official requirement is made for the morphine content of vinegar of 
opium and wine of opium, but as both preparations are directed 
to be made from the official powdered opium in the proportion of 
10 Gm. to 100 Ce., they will, if carefully prepared, contain the 
same quantity of morphine as tincture of opium, or 1.2 to 1.25 Gm. 
in 100 Ce. 

Morphine, being present in opium chiefly as sulphate, is readily 
extracted with water; but along with it other substances, such as 
codeine, narceine, coloring matter, inorganic salts, etc., are also 
brought into solution, which it is intended to remove entirely or 
retain in solution by the addition of alcohol and ether when the 
precipitation of morphine is finally effected. As pure morphine is 
not entirely insoluble in water, a dilute mother-liquid is undesir- 
able ; hence concentration of the infusion is resorted to in order to 
reduce the loss from this source; the addition of alcohol has been 
found advantageous in preventing the precipitation of much coloring 
matter along with the morphine, and is by no means hurtful in the 
proportion directed. The ether removes the codeine and other ether- 
soluble alkaloids, and, moreover, by its saturation of the aqueous 
fluid, still further reduces the solvent power of the latter on the 
freshly precipitated morphine. The addition of the ammonia water 
decomposes the morphine: salt in solution, and the free alkaloid 
gradually separates in the form of crystals, which separation is 
materially aided by actively shaking the flask for ten or fifteen 
minutes. : 

As it is not always convenient to maintain a temperature at or not 
exceeding 60° C. (140° F.) during the drying of the crystals, this 
operation may be carried on in a boiling water-bath for four hours or 
i ir-bath at 110° C. (230° F.) for two hours, to constant weight. 
ay the crystals of morphine will be rendered anhydrous, 
which will necessitate multiplication of the weight by 1.063, in order 
to get the result in terms of hydrated crystals, as demanded by the 
Pharmacopeia, 





Assay of Opium.—Introduce 10 Gm. of opium, which, if fresh, 
should be in very small pieces, and if dry, in very fine powder, into 
an Erlenmeyer flask having a capacity of about 300 Ce., add 100 Ce. 
of distilled water, cork it well, and agitate every ten minutes, or in a 
mechanical shaker, during three hours. Then pour the whole as 





evenly as possible upon a wetted filter having a diameter of 12 Cm., 
and, when the liquid has drained off, wash the residue with distilled 
water, carefully dropped upon the edges of the filter and its con- 
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filters with the same fluid until the filtrate, after acidulating, yields 
no more precipitate with mercuric potassium iodide test-solution. 
Press the filters until nearly dry between bibulous paper and dry 
them to constant weight, and weigh. Deduct the weight of the in- 
soluble matter remaining on the filter from the weight of the impure 
morphine previously found. The difference multiplied by 10 repre- 
sents the percentage of crystallized morphine contained in the 
opium. 


Assay of Extract of Opium.—Dissolve 4 Gm. of extract of 
opium in 30 Cc. of water, filter the solution through a small filter, 
and wash the filter and residue with water until all soluble matters 
are extracted, collecting the washings separately. Evaporate, in a 
tared capsule, first, the washings to a small volume, then add the 
first filtrate, and evaporate the whole to a weight of 10 Gm. Rotate 
the concentrated solution about in the capsule until the rings of ex- 
tract are redissolved, pour the liquid into a tared Erlenmeyer flask 
having a capacity of about 100 Ce., and rinse the capsule with a few 
drops of water at a time, until the entire solution weighs 15 Gm. Then 
add 7 Gm. (8.5 Ce.) of alcohol, shake well, add 20 Ce. of ether, and 
shake again. Now add 2.2 Ce. of ammonia water from a graduated 
pipette or burette, stopper the flask with a sound cork, shake it 
thoroughly during ten minutes, and then sct it aside, in a moderately 
cool place, for at least six hours, or over night. 

Remove the stopper carefully, and should any crystals adhere to 
it. brush them into the flask. “Place in a small funnel two rapidly 
acting filters, of a diameter of 7 Gm., plainly folded, one within the 
other (the triple fold of the inner filter being laid against the single 
side of the outer filter), wet them well with ether, and decant the 
ethereal solution as completely as possible upon the inner filter. 
Add 10 Ce. of ether to the contents of the flask, rotate it, and again 
decant the ethereal layer upon the inner filter. Repeat this opera- 
tion with another portion of 10 Ce. of ether. Then pour into the 
filter the liquid in the flask, in portions, in such a way as to transfer 
the greater portion of the crystals to the filter, and, when this has 

ssed through, transfer the remaining crystals to the filter by wash- 
ing the flask with several portions of water, using not more than 
about 10 Ce. in all, Allow the double filter to drain, then apply 
water to the crystals, drop by drop, until they are practically free 
from mother-water, and afterward wash them, drop by drop, from a 

ipette, with alcohol previously saturated with powdered morphine. 
A hen this has passed through, displace the remaining aleohol by 
ether, using about 10 Ce. or more if necessary. Allow the filter to 
dry in a moderately warm place, at a temperature not exceeding 
60° C. (140° F.), until its weight remains constant, then carefully 
transfer the crystals to a tared watch-glass and weigh them. 

Transfer the crystals (which are not quite pure) to an Erlenmeyer 
flask, add lime water in the proportion of 10 Ce. for each 0.1 Gm. 
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tigma, 2 per cent., and tincture of physostigma, 0.014 Gm. of ether- 
soluble alkaloids in 100 Gm. 


Assay of Physostigma.—Introduce 20 Gm. of physostigma, in 
No. 60 powder, into an Erlenmeyer flask of about 250 Ce. capacity, 
add 200 Ce. of ether, and shake the flask well during ten minutes. 
Then add 10 Ce. of an aqueous solution of sodium bicarbonate (1 in 
20), and shake the mixture vigorously at intervals during four hours. 
Allow the powder to settle, and decant 100 Ce. of the cther-solution 
(representing 10 Gm. of physostigma) into a measuring cylinder ; then 
transfer it to a separator, introduce a small piece of blue litmus-paper, 
and add sufficient normal sulphuric acid to render the liquid acid, and 
then 10 Ce, of distilled water. Shake the liquid well for several 
minutes, and draw off the aqueous layer into another separator. Re- 
peat the extraction, using 2 Ce. of normal sulphuric acid and 8 Ce. 
of distilled water, add the acid aqueous layer to the second separator, 
and finally again shake out the ether solution, using 1 Ce. of normal 
sulphuric acid and 9 Cc. of distilled water, adding this also to the 
second separator. To the combined acid liquids in the second sepa- 
rator, add 25 Ce. of ether, a small piece of red litmus paper, and 
sufficient sodium bicarbonate solution (1 in 20) to render it alkaline. 
Shake the separator for one minute, allow the liquids to separate, and 
draw off the ether into a beaker. Repeat the shaking-out process 
with 20 Ce. and again with 15 Ce. of ether added to the separator, 
shake each time for one minute, allow the liquids to separate, and 
draw off the ether into the beaker. Curefully evaporate the ether 
from the combined solutions by means of a water-bath, and when 
dry, dissolve the residue in 5 Ce, of 75 sulphuric acid and 20 
Ce. of ether, which must be strictly neutral, and transfer this solution 
toa bottle, rinsing with 80 Ce. of water ; add 5 drops of iodeosin test- 
solution, and titrate the excess of acid with z45 potassium hydroxide 
until, after shaking, the aqueous liquid just acquires a pink color. 
Divide the number of cubic centimeters of #4 potassium hydro- 
xide used by 5, subtract the quotient from 5 (the 5 Ce. of y% sul- 
phuric acid taken), and multi dy the remainder by 0.0273, and this 

roduct by 10; the result will be the percentage of alkaloids soluble 
in ether contained in the drug. 


Assay of Extract of Physostigma.—Put 1 Gm. of extract of 
physostigma into a small porcelain dish, add 5 Ce. of diluted aleohol, 
and digest for five minutes on a water-bath below the boiling tem- 
perature ; then add about 5 Gm. of very clean, fine quartz sand, and 
evaporate to dryness on a water-bath, triturating thoroughly with a 
pestle to secure uniform admixture, When dry, carefully transfer 
the contents of the dish to a flask, add 100 Ce. of ether, cork well, 
and shake thoroughly for several minutes. Then add 20 Ce. of a 
5 per cent. sodium bicarbonate solution, and shake vigorously at in- 
tervals for one hour. Let settle and decant 50 Ce. of the ethereal 
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leaves it frequently happens that persistent emulsions occur, which 
are difficult to break up; the addition of a little alcohol or the appli- 
cation of hot water to the exterior of the separator has been found 
to serve a good purpose. The Pharmacopaia requires that pilocarpus 
leaves shall contain, us already stated above, not less than 0.5 per 
cent. of total alkaloids, and the fluidextract of pilocarpus 0.4 Gm. 
of the same in 100 Ce. 


Assay of Pilocarpus.—Moisten 10 Gm. of pilocarpus, in No. 60 
powder, with 2 Ce. of ammonia water and 3 Ce. of chloroform, and 
at once pack it firmly ina small tubular percolator, the tube of which 
has been firmly plugged with absorbent cotton. Percolate with 
chloroform containing about 2 per cent, of ammonia water until the 
powder has been exhausted, for which purpose about 100 Ce. will 
usually suffice. Pour the percolate into a separator, and shake out 
with 15 Ce. of normal sulphuric acid, transferring the acid aqueous 
solution into another separator, and repeating the shaking out with 
2 Ce. more of normal sulphuric acid, mixed with 8 Ce. of distilled 
water. Add the acid solution to the second separator, and repeat 
the shaking out again with 10 Ce. of distilled water, adding the aque- 
ous liquid again to the second separator, Add 20 Ce. of chloroform 
to the second separator, make alkaline with ammonia water, shake 
well, and draw off the chloroform into a beaker. Repeat. the shaking 
out twice with 15 Ce, and 10 Ce. of chloroform, and add the chloro- 
form to the beaker. Evaporate the chloroform on a water-bath, 
and dissolve the residual alkaloids in 7 Ce. of fy sulphuric acid. 
Add 5 drops of cochineal or iodeosin test-solution, and titrate the 
excess of acid with potassium hydroxide solution, Divide the 
number of cubic ce eters of 745 potassium hydroxide solution 
used by 5, subtract this number from 7 (the 7 Ce. of yy acid used), 
multiply the remainder by 0.02, and this product by 10 (or multiply 




























at once by 0.2), which will give the percentage of total alkaloi 
in the drug. 


Assay of Fluidextract of Pilocarpus.—Transfer 10 Cc. of fluid- 
extract of pilocarpus toa porcelain dish containing a little clean sand, 
and evaporate it to dryness by means of a water-bath. Mix the 
sand uniformly with the extract and transfer the mixture to an Erlen- 
meyer flask of about 100 Ce. capacity, rinsing the dish with 25 Ce, of 
chloroform and 2.5 Ce, of ammonia water. Transfer the rinsings 
to the flask, cork it securely, and shake it well at intervals durin 
one honr, Decant the liquid, transfer to a separator, wash the san 
with several portions of chloroform, draw off and filter the chloro- 
formic liquid into another separator. Then shake out the chloro- 
form solution with 15 Ce. of normal sulphurie acid, drawing off 
the acid aqueous solution into another separator, Repeat the shaking 
out with a mixture of 5 Ce. of normal sulphuric acid and 5 Ce. of 
distilled water, collecting the acid solutions in the second separator. 
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Again repeat the shaking out with 10 Cc. of distilled water, and add 
the aqueous liquid to the second separator. Introduce into the 
second separator a small pises of red litmus-paper, add enor 
ammonia water to render the liquid alkaline, and extract the liquid 
with 20 Ce. of chloroform, drawing off the chloroformic solution 
into a beaker. Repeat the shaking out with 2 portions of 15 and 
10 Ce. each of chloroform, and add the chloroformic solutions to the 
beaker. Evaporate the chloroform by means of a water-bath, and 
dissolve the alkuloidal residue in 8 Cc. of 7’; sulphuric acid. Add 
5 drops of cochineal or iodeosin test-solution, and titrate the excess 
of acl with 3, potassium hydroxide solution. Djvide the number 
of Ce. of sy potassium hydroxide solution used by 5, subtract the 

uotient from 8 (the 8 Ce. of 5", sulphuric acid used), and multiply 
the remainder by 0.02, and this product by 10 (or multiply at 
once by 0.2), to obtain the weight in grammes of alkaloids contained 
in 100 Ce. of the fluidextract. 


CHAPTER LXII. 
NEUTRAL PRINCIPLES AND GLUCOSIDES. 


Bestpes organic acids and alkaloids, plants furnish a number of 
valuable principles which have a neutral reaction, and, for conveni- 
ence, are divided into bitter principles and glucosides, the former 
being also known as amaroids. The distinguishing feature of the 
latter class is that when treated with diluted acids or ferments they 
split up into glucose, and a new body, differing from the original 
substance acted upon, but characteristic of that substance. ith 
very few exceptions, glucosides do not contain nitrogen. Although 
glucosides are an important group of plant-products, only two are 
officially recognized in the Pharmacopeia, partly due to the fact 
that they do not always constitute the active principle of the plant, 
and are in many cases associated with other bodies. A few glucu 
sides appear to have a dual character, for, while yielding glucose by 
the treatment above mentioned, some also possess basic and others 
acid properties. As stated in a previous chapter, both glucosides 
and bitter principles are distinguished from alkaloids by the ending 
in or inwn. 

The following official neutral principles are used by physicians 
toa greater or less extent: Aloin, chrysarobin, elaterin, glycyrrhizin, 
salicin, santonin, and strophanthin ; of these, salicin Ax strophan- 
thin are true glucosides, 


Aloin.—The name aloin is used, both commercially and in the 
Pharmacopiria, to eigants the neutral, bitter, crystalline principle 
of aloes, irrespective of the source, although the Pharmacopoeia docs 
state that it is chiefly prepared from Curagao aloes. 

It is more than probable that a very large proportion of the aloin 
sold in this country is derived from Curagao aloes, as this variet; 
is much richer in aldéin than either Barbadoes or Socotra aloes, and, 
moreover, comparatively little of the latter variety reaches this 
market. Cape aloes, which was formerly supposed not to contain 
any crystalline aloin, has been shown to contain the same, and the 
name capaloin has been given to it. Tschirch in 1898 succeeded in 
crystallizing capaloin from alcuhol and ether in the form of colorless 
needles, 

Various methods have been proposed for the manufacture of 
aloin, the best known of which 1s the treatment of aloes with hot 
water acidulated with either hydrochloric or sulphuric acid; after 
the infusion has been allowed to stand for a day it is carefully 
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the presence of a small percentage of isobarbaloin, and the red color 
will be intensified if a small quantity of hydrocyanic acid be used in 
place of the sodium chloride. 


Chrysarobin.—This principle, derived from Goa Powder by treat- 
ment with hot benzene, 1s frequently confounded in commerce with 
chrysophanic acid. As thus obtained it is still contaminated with 
some impurities, but corresponds to the requirements of the Phar- 
macopeela ; it can be obtained pure, in the form of small yellow 
scales, by repeated crystallization from acetic acid, and then has the 
composition CyH,0,, which corresponds to the official definition. 
Although the Pharmacopweia states that chrysarobin is soluble in 18 
parts of chloroform, the commercial article very rarely responds to 
this test. The following tests of the Pharmacopmia may be used 
to distinguish chrysarobin from chrysophanic acid, the former acquir- 
ing a violet color in both cases, while the latter produces a yellow. 
colored liquid: Mix 0,001 Gm. of the substance with 2 drops of 
nitric acid fuming and add to the red-colored mixture a few drops 
of ammonia water ; or shake the substance for a few minutes with 
lime water. By oxidation chrysarobin is gradually converted into 
ehryrophanic acid, C\sH,O, which latter substance forms deep red 
solutions with the alkalies, 





Elaterin. C,,H,,0,—Commercial claterium owes its medicinal 
virtues to a neutral principle called elaterin, which may be extracted 
by treatment with chloroform and subsequent addition of ether to 
the chloroformic solution, whereby crystals of elaterin are precipi- 
tated, being practically insoluble in ether. The crystals may Te 
further purified by washing them with a little ether and recrystal- 
lizing from chloroform. The yield of elaterin varies from 25 to 35 
per cent. of the weight of elaterium, and the two substances must 
not be confounded with each other. 


Glycyrrhizin.—This substance, although for a long time consid- 
ered to be a neutral principle and also a glucoside, is now looked 
upon as a tribasic acid, glycyrrhizic acid, having the composition 
CyHNO,,, which exists in licorice root in combination with 
ammonia as an acid salt. It possesses no medicinal properties, and 
is valuable only on account of its very sweet taste. t is recognized 
in the Pharmacopeia in combination with ammonia as ammoniated 
glycyrrhizin, and, in the official process for the preparation of this 
compound the complete extraction of glycyrrhizin from the drug is 
aimed at by adding ammonia water to the menstruum, so that a 
neutral ammonium glycyrrhizate may be formed. The addition of 
sulphuric acid to the percolate causes the precipitation of the glycyr- 
rhizin, which, for the purpose of purification, is collected, redissolved 
in ammonia water, and again precipitated, being finally dissolved in 
sufficient ammonia water aad obtained in scales by spreading the 
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heated, assumes a violet color upon addition of one drop of ferric 
chloride solution. 


Strophanthin.—The Pharmacopeia defines the official strophan- 
thin to be a glucoside or mixture of glucosides obtained from stro- 
phanthus. Since strophanthus Kombé is the variety officially 

ized,‘the glucoside must be assumed as obtained from it. 
Considerable confusion and uncertainty exist regarding the charac- 
ter of the strophanthin obtained from different species of strophan- 
thus, and the various data published by different authors must be 
accepted tentatively, at least fur the present. 

Strophanthin may be extracted from finely powdered seed which 
has been previously deprived of fat by treatment with ether or 
petroleum benzin, with 70 per cent. alcohol. The tincture thus 
obtained is distilled to free it from alcohol, and the residue dissolved 
in water and filtered. After addition of tannic acid to the filtrate, 
the resulting precipitate is washed, mixed with lead oxide, dried 
and extracted with alcohol, The addition of ether to the alcoholic 
solution causes the precipitation of strophanthin. 

The glucosidal character of strophanthin is shown by heating it 
with diluted hydrochloric acid, when strophanthidin is formed, and 
a sugar which reduces Fehling’s Solution, Strophanthin is ex- 
tremely toxic and is soluble in water and in alcohol. By heating 
strophanthin with dilute mineral acids, various shades of green color, 
changing to violet or blue, are produced, and are more or less char- 
acteristic. 

Careful review by H. Thoms (1904), of the work previously done 
by others on the constituents of strophanthus, has shown that stroph- 
anthin obtained from the Kombé variety of secd contains small 

roportions of nitrogen, which were traced to the presence of cho- 
ine and trigonelline, the latter alkaloids having been also found in 
the seed of the same variety. Strophanthin from the seed of stroph- 
anthus hispidus is free from nitrogen, but not capable of crystal- 
lization, The same author succeeded in obtaining 3.6 per cent. of 
crystalline strophanthin, also free from nitrogen, from the seed of 
strophanthus gratus, which after recrystallization was found to have 
the composition indicated by the formula C,,H,,O,, + 9 H,O. In view 
of the preceding statements it would seem desirable to indicate the 
different varieties of strophanthin according to their source, and 
to recognize officially the glucoside from strophanthus gratus, which 
has been found to possess a high therapeutic value. 

Closely allied to the glucosides and neutral principles is a class 
of plant products, not used medicinally in a separate state, but com- 

rising the active constituents of a number of drugs, and known 
yy the general group name 





Saponins.—The first use of the name saponin occurred in con- 
nection with the saponaccous constituent of the root of saponaria 
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All saponins have glucosidal properties, and are hydrolyzed when 
their solutions are heated with dilute mineral acids, being split up 
into dextrose and a non-toxic body, soluble in cold water, called 
sapogenin. The latter body, which is not identical for all saponins, 
has acid properties and forms water-soluble crystallizable salts with 
the alkalies, Some saponins are precipitated by neutral lead acetate 
others by basic lead acetate, and still others are affected by both re- 
agents. Those precipitated by neutral lead acetate show an acid 
character toward litmus and Congo-red, and are designated as acids ; 
thus, melanthinic acid, polygalic acid, quillajic acid, etc. The other 
saponins are neutral, some being known as sapotoxins, while others 
have been given specific names, such as assamin, chameelirin, sene- 
gin, etc. One drug, at least, is known to contain 3 neutral saponins 
—namely, sarsaparilla, the same being named parillin, sarsasaponin, 
and smilasaponin. 

As a rule, saponins are amorphous bodies, but parillin and sarsa- 
saponin are crystalline. They are characterized by a bitterish, acrid 
taste, sometimes accompanied by a burning sensation, and in fine 
powder are jntensely irritating and sternutatory. With few excep- 
tions saponins are decidedly toxic and have a solvent effect on red 
blood-corpuscles. This poisonous property prevents their use in phar- 
macy in many cases, where their property of permanently suspending 
oils and resinous matter would otherwise make it very desirable. The 
saponin obtained from the root of helonias dioica, and known as 
chametlirin, is said to have been used at times for cod-liver oil emul- 
sions because less toxic than the saponins of quillaja bark ; but inas- 
much as the saponins present in guaincum bark and leaves have been 
found almost entirey devoid of toxic properties, these would naturally 
seem preferable to all others for emule fying purposes, 

The following color reactions observed by Kobert are worthy of 
special note: A characteristic red coloration occurs with many sapo- 
nins if they are mixed with concentrated sulphuric acid and exposed 
to the air for some time, or carefully warmed. With an alcoholic 
solution of sulphuric acid, to which a drop of dilute solution of ferric 
chloride has been added, a greenish-blue coloration is produced, which 
reaction is useful for detection of saponins in microscopic sections of 
vegetable drugs. A solution of selenous acid in concentrated sul- 
phuric acid (Mecke’s reagent) produces a cherry-red color with the 
acid saponin of cereus grandiflorns and other saponins, while a beauti- 
ful violet color is produced with guainc-saponic acid. A very deli- 
cate reaction, resulting in an intense red color, is produced by adding 
to soap-bark saponins some Millon’s reagent as modified by Nasse 
(a solution of mercuric acetate to which a drop of potassium nitrite 
solution has been added just before using), and warming. Kobert 
states that this last reaction is useful for detection of quillaja prepara- 
tions in oil emulsions, 

Two gen formulas have been proposed to represent the com- 
position of the saponins, C,H),.O,, by Flickiger, and C,H,,.,0,, by 
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Kobert, to one of which nearly all known saponins may be referred. 
To the first group belong quillajic acid, C,H,,O,, chamelirin, 
CyH,,0,,, parillin (Flickiger), Coll ys) digitonin, C.,H,,O,,, sarsa- 
saponin, C,H,,O,, and others, while quillajasapotoxin, C,,H,O,, 
melanthinicacid, C,H,,O, in, C,H, 8milasaponin,C,,H.0,, 
polygalic acid, C,yH,O,, and the acid and neutral saponins of guai- 
acum bark, C,,H,,O,) and C,,H,,O,,, are members of the second eroup 

Inasmuch as the saponins are capable of forming insoluble lead 
compounds, Kobert recommends the following method for their ex- 
traction: To the concentrated decoction or tincture of the drng, solu- 
tion of lead acetate is added ; the resulting precipitate, after filtra. 
tion, is mixed with some alcohol, treated with hydrogen sulphide, 
and again filtered. The residue is boiled with several portions of 
alcohol, the solutions added to the filtrate, and the whole evaporated 
to a syrupy consistence. Upon addition of ether to the cooled liquid, 
the saponins are precipitated. In order to recover any saponin not 
precipitable by lead acetate, solution of basic lead acetate should be 
bdded to the original filtrate, and the process then continued exactly 
as directed for the treatment of the precipitate obtained with neutral 
lead acetate. 

The process of salting-out by means of ammonium sulphate may 
also be employed for precipitation and separation of saponins in place 
of the lead-acetate method mentioned above. 





CHAPTER LXIII. 
ANIMAL PRODUCTS USED IN PHARMACY. 


Besipes the well-known animal ferments, pancreatin and pepsin, 
long since introduced into medicine as valuable digestive aids, the 
Pharmacopeia of 1900 gives official recognition to an antitoxic serum 
of great value, and two very important glands of the animal body. 
As the pharmacist is occasionally called upon to handle these new 
products, it is deemed proper to give them more than a passing 
notice. 


Antidiphtheric Serum.—The Pharmacopwia defines this prepa- 
ration to be a fluid separated from the coagulated blood of a horse, 
immunized through the inoculation of diphtheric toxin, and directs 
that it should be kept in sealed glass containers, in a dark place, at a 
temperature between 4.5° and 15° C. (40° and 59° F.). 

Although large quantities of antidiphtheric serum are now manu- 
factured in this country, foreign products, both in the dry and liquid 
form, are also imported in considerable amount. 

The preparation of antidiphtheric serum can only be conducted at 
large establishments, especially designed for that purpose, and in- 
volves three distinct steps—namely, the preparation of the toxin or 
diphtheric poison to be injected into the horse, the immunization of 
the animal, and the preparation of the antitoxin or serum officially 
recognized. A full and interesting account of the process may be 
found in the National Standard Dispensatory, pages 198-203. 

Antidiphtheric serum is a yellowish or yellowish-brown, trans- 
parent or slightly turbid liquid, which is either odorless or has a 
slight odor, due to the addition of some antiseptic or preservative. 
It gradually loses its power, the loss varying between 10 and 30 per 
cent. The Pharmacopeia requires that each container should be 
furnished with a statement, giving the strength of the serum, ex- 
pressed in antitoxic or immunity units, the name and percentage by 
volume of the antiseptic used for preservation of the liquid, the date 
when the serum was last tested, and the date beyond which it will 
not have the strength indicated on the statement. The standard of 
strength, expressed in units of antitoxic power, should be that 
approved or established by the United States Public Health and 
Marine Hospital Service at Washington, D. C. 

An antitoxic or immunity unit may be defined as the amount of 
antitoxin which will neutralize 100 times the minimum fatal dose of 
a test toxin when the two are mixed together and immediately in- 
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addition of a few drops of ferric chloride test-solution. The green 
color disappears quite rapidly. 

The active principle of the suprarenal glands has been isolated 
and found to be a basic substance, capable of combining with acids 
to form difficultly or non-crystallizable salts. It has been named 
adrenalin and epinephrin by different investigators, and occurs on 
the market as a light-grayish or brownish-white microcrystalline 
powder und also in the form of a solution of its chloride of J, per 
cent. strength. Its action is that of a powerful vasoconstrictor 
causing a marked rise of arterial blood-pressure, when injected 
intravenously, 


Desiccated Thyroid Glands.—In the official definition of this 
preparation, the thyroid glands of sheep, which have been freed from 
fat and then cleaned, dried and powdered, only are recognized. 

The thyroid gland is a very vascular organ, situated in front of, 
and on either side of, the trachea or upper windpipe. It consists of 
two lobes connected at their upper extremities by a bridge of pale- 
colored tissue. When freed from all external fat aud connective 
tissue the lobes are broadly almond-shaped, and consist of a firm, 
succulent mass of tissue with dark-red color. 

The preparation of powdered thyroid glands is practically the 
same process as mentioned in the preceding article for dried supra- 
renal glands, and, like these, the powder must be preserved in well- 
stoppered bottles to avoid absorption of moisture and subsequent 
deterioration. 

Desiccated thyroid glands constitute a yellowish amorphous 
powder, having a slight peculiar odor, and partially soluble in 
water. It represents about five or six times its weight of the fresh 
glands, and upon incineration should not yield more than 6 per 
cent. of ash. Small proportions of iodine are present in the form 
of organic compounds, as shown by the official test, but iodides, 
added fraudulently, may be detected by treating a cold extract of the 
powder with sodium nitrate, and, after acidulation with strong nitric 
acid, shaking with chloroform, 


Digestive Ferments.—It is well known that the digestion of 
food is of a twofold character ; one takes place after the food has 
entered the stomach, and is called gastric or peptic digestion, the 
other occurring after the partly digested food leaves the stomach, 
is known as pancreatic or intestinal digestion. During the masti- 
cation of food it becomes mixed with the secretion of the salivary 
glands, which contains a substance known as_ptyalin, belonging 
to the class of unorganized ferments usually termed enzymes 
by physiologists, from the Greek word enzymox, meaning fermented. 
The special action of ptyalin appears to be to prepare starchy food 
for subactuent digestion, as it is capable of converting starch into 
dextrose ; in the presence of hydrochloric acid even as weak as 0.4 per 
cent., it is rendered inert, being most active in slightly alkaline liquids. 
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from as much of the adherent liquid as possible ; it is then spread 
on shallow trays, dried by ez postire to warm air at a temperature 
not exceeding 40° C. (104° F.) and reduced to powder. When 
large quantities of pancreas are operated upon it is advisable to use 
water saturated with chloroform, which will retard decomposition 
for a long time. 

In some instances the finely mixed pancreas is macerated with 
highly diluted hydrochloric acid, in place of plain water, and the 
fat is often removed from the powdered mass by means of purified 
benzin. 

Pancreatin consists of a mixture of at least 4 soluble unorganized 
ferments, more specifically termed enzymes, and differing from one 
another in their digestive functions. They are designated respec- 
tively as the proteolytic, the amylolytic, or diastasic, the fat-eplitting, 
and the milk-curdling ferment. As yet none of the ferments has 
been isolated in a pure state. These enzymes do not exist as such 
in the cells of the pancreas, but are derived from the zymogens 
during the digestive process. 

Tryprin, the proteolytic ferment, resembles pepsin in its behavior 
toward albuminoids, and continues in the intestines the work of that 
ferment begun in the stomach, It differs, however, from pepsin in 
acting best in a slightly alkaline medium and in splitting the prod- 
ucts of peptic digestion, the albumoses and_peptones, into simpler 
bodies, better adapted for absorption as nutritive agents. It is par- 
ticularly active toward fibrin and muscular tissue, but does not 
digest coagulated egg-albumen as rapidly as pepsin. It also rapidly 
digests the casein of milk, with the Intermediate formation of meta- 
casein, coagulable by boiling. The presence of a small amount of 
sodium or potassium bicarbonate in the milk prevents the coagula- 
tion of the metacasein, As in the case of pepsin, the action of 
trypsin is confined to the surface of the substance exposed, the 
more soluble bodies passing into solution as fast as formed. 

While the presence of about 1 per cent. of sodium carbonate or 
bicarbonate, of the digesting mass, is favorable to increased tryptic 
activity, the latter also occurs in neutral or even very slightly acid 
media, showing that the presence of alkali is not absolutely essen- 
tial. The presence of very small proportions of acid (about 0.03 
per cent. of hydrochloric or 0.25 per cent. of acetic acid) is by no 
means hurtful to the action of trypsin, but an increase to even as 
little as 0.1 pr cent. of hydrochloric acid completely destroys the 
ferment, and hence its activity ceases at once in a medium having 
the degree of acidity favorable to peptic action, Trypsin is most 
active at a temperature between 37° and 40° C. (98.6° and 104° F.), 
and continues up to 50° C. (122° F.), above which it rapidly di- 
minishes, and ceases altogether at 75° (. (167° F.). 

Amylopsin, or pancreatic diastase, closely resembles ptyalin and 
grain diastase, both in properties and products of conversion, but 
its action is much more energetic, rapidly liquefying starch paste 
and converting starch into dextrin and maltose. Its greatest activ- 
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(digestion). Pepsin is a secretory product of certain glands embedded 
in the tissue of the inner coating of the stomach, but has also been 
found in muscular tissue, urine, brain, and the mucous membrane of 
the intestines. True or active pepsin probably does not exist at all 
times in the gastric juice, but is formed by the action of hydrochloric 
acid and chlorides from a mother substance known as pepsinogen, 
as the digestive functions of the stomach may require; in support 
of this theory it has been found that glycerin will abstract increased 
quantities of pepsin from the mucous membrane of the stomach after 
this has been treated with 0.2 per cent. hydrochloric acid or 1.0 per 
cent. sodium chloride solution, The use of pepsin in medicine is 
mainly due to the efforts of Dr. Corvisart, court physician to the 
Emperor Napoleon ITI., but the quality of the commercial article 
has been vastly improved since that time; to the perseverance and 
energy of American pharmacists are due the improvements in the 
mode of manufacturing pepsin and the wonderful increase in diges- 
tive power of the commercial article. 

In this country two kinds of pepsin are manufactured, known 
respectively as ftccipitated pepsin and soluble or scale pepsin ; the 
former is made by the method recommended by E. Scheffer in 1872, 
which consists in precipitating an acid infusion (prepared cold) of 
clean mucous membrane of hog stomach by a saturated solution of 
sodium chloride, redissolving the precipitate in acid water, repre- 
cipitating with salt in order to purity the pepsin, and finally drying 
at or below 40° C. (104° F.), A full account of this process may be 
found in the American Journal of Pharmacy for 1872. The process 
for the manufacture of the so-called scale or peptone pepsins insures 
an increased yield of product and higher digestive power, but 
not always the same degree of purity ; it consists in subjecting the 
well-cleaned mucous membranes of animal stomachs, after being 
thoroughly minced by machinery, to a process of self-digestion in 
water acidified by hydrochloric acid at a temperature of 38°-45° C, 
(100.4°-113° F.), until the whole mass is converted into a uniform, 
transparent, ylairy fluid. This is allowed to cool and deposit over 
night, after an addition of chloroform or sulphurous acid solution, 
which prevents putrefaction and in no wise interferes with the 
activity of the pepsin ; the liquid is carefully strained, concentrated 
in a vacuum apparatus to a syrupy consistence, and spread u 
plates of glass, where it is allowed to scale in suitable dust-free 
rooms. Pepsin thus prepared always contains mucus, peptones, 
and syntonin, while that prepared by the Scheffer method 1s con- 
taminated with salt and some inert albuminous matter. In 1891 a 
process was patented in this country and in England, combining the 
advantages of the two preceding processes. The essential features 
are as follows: The well-cleansed and minced mucous membranes 
are brought to solution by digesting with acidulated water, the solu- 
tion being clarified after the addition of sulphurous acid ; the clear 
liquid is separated from the deposit and then precipitated by satu- 
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this can also be effected, under certain conditions, by hydrochloric 
acid and water alone. ‘Complete peptonization or conversion of 
albumen into peptone ap) ger to be. a more positive test, but since 
the exact determination o eptones in a solution is only possible in 
the hands of the physiological chemist, the different pharmacopeias 
have adopted a simpler method of valuation. 

Saccharated pepsin, prepared by intimately mixing one part of 
pepsin with nine parts of sugar of milk, is a convenient form of 
administering small doses of pepsin to children. 
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lacial, 610, 611 
0. 8, 612 
official, 610, 611 
acetyleulicylic, 16 
amalic, 728 
amidoacetic, 709 


benzenesulphonic, 

benzoic, 681, 687, 708 

boracic, 476 

boric, 475, 476 
ointment, 418 


antidote, 623 





Acid, cerotic, 664 
chlorauric, 603 
Shromis, (87 731 
chrysophanic, 
cinamtie, 689 
citric, 710 


nic, 
ippurlo, 709 
hydriodie, diluted, 476 


linolenic, 684, 671 
linolic, 684, 671 


diluted, 481 
nitrohydrochloric, 481 
diluted, 481 
nitromuriatic, 481 
oleic, 664, 714 
opianic, 733 
orthosulphamidebenzoic, 628 
orthotoluencsulphonic, 628 
oxalic, 715 
palmitic, 664 
parasaccharic, 788 
paratoluenesulphonic, 628 
pectosic, 
Phosphoric, 482 
juted, 484 
803 
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Ammonii carbonas, 523 
chloridum, 
jodidum, 822 
salicylas, 
valeras, 622 
Ammonio-ferric alum, 553 
‘Ammonium acetate solution, 281, 522, 


benzoate, 622 
bicarbonate, 528 
promide, 522, 628 
carbonas, 523, 
carbonate, 623 
chloride, 622, 524 


28 





Amy; 


in, 686 
‘Amy! alcohol, 641, 642, 668 


‘Amyli, glyceritum, 24 
Amylin’ 1 z 
‘Amylogen, 631 
Amylolysis, 796 
‘Amylopsin, 727 
Amylum, 633 
Anmethol, 650 
Analgeis of preserl 453 
of prescriptions, 
Anderson antometie stil, 14 
‘Anethol, 685, 691 
Angles, iva 
‘Anhydride, abietic, 707 
‘arsenous, 564 
chromic, 571 
orthosulphamidebenzole, 
Anilides, 
Aniline, 620 
‘Animal charcoal, 478 
urified, 473) 
products used in pharmacy, 708 
soap, 675 
Anise water, 226 
oll of, 685 
Anisic acid, 681 
‘Annidalin, 704 
‘Anodyne, Hoffmann’s, 260, 261 
‘Anodynine, 628 
‘Antidiphtheric serum, 793 
‘Antidote, Bibron’s, 468 
‘Antifebrin, 625 
Antimonii et potassii tartras, 581 
Antimonium nigrum purificatum, 688 
‘Antimonous oxide, 
sulphide, 
Antimony and potassium tartrate, 581 
golden sulphuret, 583 
oxide, 582 
pentasulphide, 583 
sulphide, purified, 583 
sulphurated, 583 
trioxide, 582 
Antipyrine, 68 





Antipyrine, benzoate, 627 
‘bonitroeo, 67 
late, 

salicylate, 627 
Antiseptic solution, 230 
Antitoxic unit, 798 
‘Apocodeine, 781 
‘Apocynum, fuidextract, 234, 285 
‘Apomorphine hydrochloride, 724 
‘Apothecaries’ fluid measure, 27 

welght, 28 
Apparatus, ether-extraction, 308 

filtering, 167 
Apple oil, 

‘Approximate measurements, 44 
pg eanvalonts of, 48 
qua ammonia, 
fortior, 225, 022 
amygdalm amare, 225 


i 
aurantil floram, 225 
fortior, 227 
camphorw, 226 
chloroformi, 225 
cinnamom, 
Gest illata, 227 
jestillat 
fooniculi, 228 
hydvegent! dlowial, 235, 468 
jrogenil dio: 
menthte piperitas, 226” 
ee ae 
regia, 
"225 


rose, 
fortior, 227 
Aqueons extracts, 295 
‘Aquila alba, 576 
Arabic acid, 634 


‘Arachidic acid, 664 
‘Archibald suppository monld, 448 
‘Arecoline hydrobromide, 748 
‘Areometers, specific gravity, 57 
‘Areopycnometer, Eichhorn’, 65 
‘Argenti cyanidum, 662 

nif 592 


fusus, 592 
induratus, 605 
mitigatus, 502 
Argoi ase” 
‘Arbstol, 704 
‘Arnica, tincture, 267, 269, 270 
‘Aromadendral, 691 
‘Aromatic elixir, 257 
fluidextract, 284, 285 
powder, 406 
Arrangement and plan of the U. 8. 
Pharmacopesia, 1 
Arsen iodidum, 681 
trioxidum, 81 
Arsenic trioxide, 581, 584 
white, 
Arsenous acid, solution, 581, 586 
and mereurio lodides, solution, 681 


anhydride, 584 
lodide, 681, 584 
Artificial emulsions, 315 

stability of, 315 
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Bibrons, antidote for rattlesnake pol- 


son, 
Birch tar, 686 
Bismuth and ammonium citrate, 681,588 
citrate, 581, 588 
oxide, 
subcarbonate, 681, 589 
subgallate, 581, 590 
sublodide, 581 
subnitrate, 581, 590 
subsalicylate, 681, 500 
Bismuthi citras, 581 
subcarbonas, 
subgallas, 581 
subnitras, 581 
subsalicylas, 681 
Bismuthyl carbonate, 689 
ate, 590 
fodide, 591 
nitrate, 500 
salicylate, 590 
Bitter almond, essence of, 260 
oil of, 


water, 225 
orange peel, fuldextract, 284, 285 


Blackman’s' tory mould, 441 
man’s su} mould, 
ay 308 





Persian, 847 
iN, 369 
rnbull’s, 547 

vitriol, 592 

Board, lozenge, Harrison's, 874 
Procter’s, 373 

Boettger’s test, 636 
Bogardus eccentric mill, 109 
Boiler, Patch’s, steam, 87 
Boiling point, definition, 91 

determination, 91 
Book, preseription, 450 
Boric’acid ointment, 418 
Borneol, 681, 697, 700 
Bornyl acetate, 697 
Borntreger’s reaction, 788 
Boroglycerin, glycerite of, 254 
Boroglycerinf, lyceritam, 254, 
Botanical drugs, foss of weight by dry- 


tannin, 438 
urethral, 437 





Bromalium, 657 


807 


Bromethylformin, 657 
Bromine, 487 
manufacture of, 467 
water, 
Bromoform, 650. 
Bromoformin, 657 
Bromol, 
Brown mixture, $38, 839 
Buchu, fluidextract, 284, 285 
Bubrstone mill, 1 
Bumping, phenomenon of, 180 
Bunsen burner, adjustable, 85 
Bunsen-Kemp thermostat, 85 
Burner, acme safety, 82 
Buisen, adjustablo, 88 
double minim, 84 
Finkner, 
Fletcher, low temperature, St 





Butter, cacao, 200, 
669 


ey z 
Butyl-chloral hydrate, 655 


cagao butter, 209, 672 
J Cadaverie alkaloids, 721 
Cade, oil of, 687 
Cadinene, 680, 690, 700 
Caffeine citrata effervescens, 400 
Caffeine, 727 
citrated, 728 
effervescent, 409, 410 
aja it, ofl of, 687 
Cal bean, extract, 305 
Calabarine, 739 
Calamine, 598. 
Calamus, fluidextract, 284, 285 
Calcii bromidum, 530 
‘carbons precipitatus, 690 
ehloriqum, ox ee 
‘pophosphis, 
phbsphas  praceipitatas, 880 
Fulphas exsicoatus, 680 
sulphidum venale, 585 


Galeined magnesia, 530 


frente,” 


, B82 
lactophosphate, syrup, 242, 247, 590 
naphtholeulphonste, 627 

Phosphate, prectpitated, 690, 552 
osphate, precipitated, 
Tuipate, died: 690,683". 
‘exsiccated, 683 

native, 583 
sulphide, commercial, 535 
Calendula, tincture, 265, 
Calisaya bark, fluidextract, 288 
Calomel, 22, 575 
Calumba, fluidextract, 284, 285 
tincture, 265, 269 


ix, 530 

chlorinata, 530 

sulphurata, 630 
Camphene, 680 
‘Camphor, 687, 700 
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Cinnamon, ofl of, 630 | Compound Jalap powder, 405 
tincture, 265, 260 licorice powder, 406 
, 2B morphine powder, 405, 406 
Cinnamy! acetate, 689 in cerate, 422 
Cinnamyleocaine, "729, 730 solution of chlorine, 281, 468 
Ghtraleo1 602, Bou, 008 Compressed tablets, 380" 
itral, 601, 602, 10, 
caffeine, ‘mould for, B34 
effervescent, 409, 410 Com r, Hoffmann’s screw, 86 
itrene, 680 medley, $84 
Citric acid, 710 tablet, Freck, 885 
‘syrup of, 242, 246 Condenser, Beindorf, 178 
Citrine ointment, 22 iebig, 176 
Citronella, 601, 683, 696, 696 ‘itecherlich, 179 
Clarification, 161 reflux, 
Classification of natural products used| spherical, 178 
in pharmacy, 201 upright, Squibb’s, 176 
Cleavage, 198 worm, 1’ 
Clinical thermometers, examination, 96 | Confectio ‘rose, 870 
Clinometric forms, 198° senne, 370 
oil of, 688 Confection of rose, 870 
Coal ofl stove, Whitney's, 80 senna, 
‘assay, 763 Confections, 370 
fuldextract, 284, 285, 288 official, 370 


Colation, 148 
Colchicine, 732 
conttitcziate, 782 ss 
jcum corm, assay, 
extract, 208, 2 300 
wced, asi 
assay 
fluidextract, 284, 285, 288 
‘assay, 766 


atyptic, 313, 314 
Collodions, 313 
official, 318 
Collodium, 313 
cantharidatum, 818 
flexile, 313 
stypticum, 313 
Colloid, 166 
Colloxylin, 608 
Colocynth, extract, 298, 299, 300 
Cologne pound, 298, 290, 800 
ologne spirit 
Columbian spirit, 615 
Column still, 
Complex solution, 118 
Compound acetanilide powder, 405 
chalk powder, 405 
effervescing powder, 406 
lycyrrhiza mixture, 338, 339 
n' mixture, 338 


assay, 
Constant water-bath, Davenport's, 90 
Continuous gelatin-coating, machine 
for, 858 

percolation, 145 
Contusion, 103 
Convallaria, fluidextract, 284, 285 
Convolvalin, 
Copaiba, balsam, 201 


oil of, 
Copaivic acid, 707 


502 
Coriander, oll of, 600 
Corn starch, 633 


syrup, 
Corrosive mercuric chloride, 678, 577 
Cotton, absorbent, 608 

medicated 


Creosol, 616; 617 


nate: 61; 
valerate, 617 
water, 25 
Cresalol, 716 
Cresol, 623 
compound solution, 251, 624 
crude, 624 
official, 624 








INDEX, 


Drop, variation in size of, 45 
Drops, table showing the number of, 
toa fuidrachm, 45 
Drug mills, ton 
interprise, 106, 108 
Hanes'e, 1 
a oidal, assay of 
tanical, loss of weight by drying, 


crude, collection and preservation 


ort of, 
mechanical eutdivision of, 108 
Dry distillation, 00 


Drying lint linimenta, 426 
oil 
aistintion from non-drying 


oven, hot-air, 172 
hot-water, 172 

Duboisine, 735 

Dulcitol, 635 


Duotal, 618 
Dusting, pill, 851 
Dynamite, 677 


‘ARTH WAX, 679 
Bee Ee sco 
ntric mi jus, 108 
Ecgonine, 729 
Eetelle Apiauer, 218 


Enerreacent cltrated caffeine 400, 
lithium citrate, 409, 410, 518, 530 
magnesium Selphete. se, "410, 639, 


Potassium citrate, 410, 487, 492 
salte, 
Offclal, 
sodium citro-tartrate, 516 
phosphate, 410, 661, 611 
Efflorescence, 1 
Eichhorn's areopycnometer, 65 
Elaidin, 687 
Elwosacchara, 407 
Elmosaccharam anisi, 407 
foentculi, 407 
Hmonis, 
menths: piperite, 407 


rin, 
trituration of, 407 
Electric plate-stove, 79 
Elixir adjuvans, 257 
‘aromaticum, 257 
ferri, quinine et strychnine phos- 
hatum, 
of iron, “quinine and strychnine 
oo cig 
orange, 251 
;pein, bismuth and strychnine, 


pepsini, bismuthi et strychninm, 258 
proprietatis, 270 
Elixirs, 256 


Emplas ram nahestvum, 435 
elladonnse, 435, 
cantharidis, 422 
capsicl, 


410 j 


811 
Emplastram bydrargyrt, 435 


opi 435, 488, 602 
saponis, 
vesicans, chy _ 
mpty capsul 
EmPty cakelee theory of, 815 
Emulsion of almond, a, 324 
of asafetida, $23, 324 
of chloroform, 823, 324 
of codliver oil, 823 
with typophosphites, 


continental almethod 817, 318 
English method, 317 
ether, chloro, ete., 319 


1 lium, 816 
Serebal, a6 


official, 
oil, 318° 
Forbes’ method, 819 
of turpentine, 323, 324 


preparation, 316-222 
tragacanth, 320 
yolk of egg, 820 





asafootide, 
chloroformi, 828 
olei morthnn, £28 ives es 
cum osphitibus, 
Enfeurterebintht Hea 
infleurage, 21 
English Scie name, 19, 21 
Enterprise drug mill, 106, 108 
Boobie, ti? 
Epinephrin, 705 
Epsom salt,'22, 541 
Equivalents of approximate measure- 
ments, 
a tract, metric measure, 48 
t, ext os 
Te otideetract, 284, 286 
wine, 
Erigeron, oil of, 690 
Eriodictyon, fluidextract, 284, 285 
Brucie acid, 0e4 





late, 739 
Essence of bitter almond, 280 

of mirbane, 687 | 

of peppermint, 

of speurmint, 361 

of wintergreen, 

rs, determination in volatile oils, 


682 
Ether, 646 
acetic, 647 
amyl, 683 
emulsions, 319 
ethy 





extraction apparatus, 308 
hydrobromine, 648” 
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Fat, wool, 27, 673 
hydrous, 201 


Fats, desoriptign 203 
and fixed of ila action of acide, 007 
iodine test for, 688 


aa — value, 665 


Batly voll of nutmeg, 
gs solution 698, 
Fel botis porideatam, 
Fenchone 
Fennel, oft ma eo 


Fermentation, 641 
saccharine, 
vinous, 641 
Ferments, digestive, 705 
Ferri carbonas saccharatus, 47 
chloridum, 47 
Sent ntl itras, 548 
‘amimonii c! 
sulphas, 


tartras, 648 
et potassii ‘artras, 54 bas, 


et quinine citras, 648 
solubilis, 648 


et strychnine citras, 548 
hydroxidum, 548 
cata magnet oxido, 548 
Beet ie, 548 
osphas solubilis, 548 
srophorphas solublis, 58 
bulp! 
exsiccatus, SAT 
nulatus, 547 
Ferric [buminate, solution, 568 
jum, 
ammonium sulphate, 548, 558 
benzoate, 565. 
chloride, 548, 558 
solution, 281, 548, 561 
tincture, 264, 266, 279, 271, 548 
citrate, 547, 654 
soluble, 558 
ferrocyanide 508 


glycerophog ompates, 806 
ydroxide, 
with magnesium oxide, 548, 555 
hypophosphite, 548, 655 
oxyhydral 
phosphate, soluble, 548, 556 
pyrophosphate, soluble, 548, 557 
Aoeuiphate, solution, 4a, da 
sulphate, solution, 548, 
lerate, 568 
Valerianate, 668 
Berrostyptin, 66 687 
Ferrous bromide, 565 
carbonate mess, 968, 651 
pills, 364, 385 
saccharated, 547, 551 
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Ferrous sulphate, granulated, 547, 51 
Rerruginous pills, 22, 304. g 


portable, 156 
pitartrdtichera’e, 188 
apparatus, 157 
Filtration, I 
of volatile Hquids, 154 
Finkner burner, 
Fir, balsam of, 201 
Fixed oils, adulteration, 205 
bleaching of, 208 
description, bik bos 
expression, 203 
extraction, 205, 
steam press for, 
Flannel strainer, 147 
Flask, acet; lization, 688 
sheen 
Fletcher low w fomperatare burner, 81 


radia 
Flexible collgdon 18, B14 
Flores zinci, 600 
Fluid, saa irae 602 


ee 
sPomatie powder: 
Belladonns root, det, tsb, 297 
berberis, 234, 235 

bitter orange eel, 284, 285 


blackberry root, 
buchu, 284, 285, 


calumba, 284,'285 
cannabis indica, 284, 285, 288 
capsicum, 


chimaphita, 234, 285 
shinai Rg 
cimicifuga, 
elnchona, 34 ee ‘ib, 258 
colchicuta seed, 284, 285, 288 
cole 

288, 258 


digitalis, 234, 
ergot, 284, 
erlodictyon, 284, 285 
eucalyptus, 24, ‘288 
euon; 


cupeloriua, 284, 238 
gupatoriana, 224, 290 
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of hydrastis, 255 


of iron, 
phospha 

phenol, 255 

of starch, 254 


uinine and strychnine 
Bo 


rate, 254 
lycerite of, 254 
trioleate, 664 
barre A 262, 677 
spirit, 261, 
tablets, 677 
tripalmitate, 664 
tristearate, 64 
Glycerylsulphuric acid, 667 
Glycocoll, 
Glycyrrhetin, 788 
Glycyrrhiza, ‘extract, pure, 208, 301 
fuidextract, 285, 286, 288 
Glycyrrhizic acld, 787 
Glycyrrhizin, 787 
ammoniated, 787 
Goa_powder, 787 
Gold and sodium chloride, 592, 602 
Golden seal, fluidextract of, 289 
lycerite of, 255 
sulphur, 583 
Goulard’s cerate, 422 | 
extract, 232, 506 
Graduated medicine glasses, 45 
Graduates, acme, 42 
conical, 42 





cylindrical, 42 
tumblershaped, 42 
sterling, 43 

Granular effervescent salts, 408 


815 


official, 409 
obL 


Granular effervescent salts, 
Granulated ferrous sulphate, 547, 
Granulation, 114, 116 
Granules, 340 
Granulose, 631 
Grapesugar, 636 
Grauer’s method for determing specific 
gravity, 54 
Green mercury iodide, 57 
soap, 676 
tincture, 425 
Griffith’s mixture, 22, 
Grindelia, fluidextract, 284, 286 
Grommet’s, 170 
Gualac bark saponins, 792 
gum, 201 
tincture, 287, 280 
‘ammoniated, 267, 260 
wood, oil of, 696 
Guaiacam phol, 618 
Guaiacol, 617 
benzoate, 618 
camphorate, 618 
carbonate, 618 
cinnamate, 618 
phosphate, 618 
phosphite, 618 
salicylate, 618 
salol, 618 
valerate, 618 
Guaiaconic acid, 707 
Guarana, assay, 769 
fluidextract, 284, 236 
ansay, 769 
Guaranine, 727 
Gum, benzoin, 201 
British, 632 
iac, 201 


Fanstiche, 201 

opium, 261 

resin emulsions, 316 
Gums, 633 

true, definition, 201 
Gumresins, definition, 202 
Gtinsburg’s test, 706 
Gurjun balsam oil, 697 
Gypsum, 533 


ALPHEN’S test, 671 
Hamamelis leaves, fluidextract, 


) aT 








| water, 
Hance’s drug mill, 107 


Hand-made suppositories, 439 
Hard soup, 675 
Harris’ sifting machine, 111 
Harrison’s lozenge board, 874 
Heat, 78 
active, 78 
amount of, 79 
control, 87 
distribution, 87 
entle, 99 
Intensity of, 79 
latent, 78 
measurement of, 95 
moderate, 
of fluidity, latent, 92 
of fusion, iatent, 63 
Heavy magnesia, 
magnesium oxide, 539 
oil, 621 
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Todoform, 662 
ointment, 419 
suppositories of, 

Jodoformin, 657 


ol, 
Ipecac and opium, powder, 405, 406 
tincture, 265, 272 


aneay, 77 
fluidextract, 284, 236, 280 
assay, 772 
syrup of, 243, 249 
wine, 27 
Trish moss emulsions, 820 
Iron, 547, 548, 
albuiminate, 565 
alum, 543 
and ammonium acetate, solution, 
231, 548, 563 
citrate, 518, 567 
tartrate, 548, 957 


bromide, 585 
citrochloride, tincture, 580 
citro-iodide, syrup, 568 
dialyzed, 566 

ferrocyanide, 566 
giycerophosphate, 600 
jodide, 568 


sytup, 243, 245, 248, 552 
tastel 560 


leas, 
lactate, 568 
malate, 567 
mixture, compound, $38 
oxalate, 
oxide, saccharated, 568 

soluble, syrup, be0 

peptonate, 
phosphate, 567 
and potassium tartrate, 548, 550 
and quinine citrate, 548, 


soluble, 548, 559 
quinine and strychnine phosphates, 
elixir of, 
glycerite of, 254 
syrup of, 243, 248 
reduced, 517, 548 
salicylate, 568 


soluble oxide, syrup of, 568 
and strychnine citrate, 548, 560 
subcarbonate, 
tasteless tincture of, 509 
valerate, 568 
wine of, 279 
bitter, 279 
Isomorphous, 198 
Isonitroso-antipyrine, 627 
Inotropylcocaine, 729, 730 
Isovaleraldehyde, 696 
Inovaleric acid, 685 


JABORANDI, fluidextract, 259 

Jalap, compound powder, 405 
resin of, 310, 311 

de a aiulterstion, git, 

jar, glass receiving, graduated, 141, 142 

Jelly, glycerin, 438 

Jervine, 748. 

Jesuit’s balsam, 271 

Jewel gas stove, 85 

Jones’ mixer and sifter, 112 


52 
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| Juices, inspissated, 202 
Juniper, off of, 692 
‘empyreumatic, 687 


KAM, 635 
Kaolin poultice, 423 


Kelen, 650 
Kelp, 468 
Kentish liniment, 428 
Keratin, 361 

coating, pills, 361 


junning s method, 362 
Keratinized pills, 361 
Kermes mineral,’ 583 
Kerner’s test, 743 
Ketones, 613 
Kino, tincture, 267, 268, 272 
Klunge's test, 786 
Kosttatorfer number, 665 
Konseal filling apparatus, 402 
Konseals, 402 
Krameria, fluidextract, 284, 236 
243, 245, 249 


LABARRAQUE’S solution, 22, 232, 515 
Lac asafetide, 324 
Lactic acid, 713 
Vactone, 63, ies 
tucarium, syrup, 243, 245, 249 
tincture, 208, 2 273, 
Lady Webster dinner pills, 385 
pills, 22 


Laminar crystals, 198 

Lamp, alcohol, Barthel’s, 80 
spirit, nickel-plated, 80 

Lana philosophica, 600 

Lapis divinus, 583 

Lappa, fluidextract of, 284, 286 

Lard, 306, 670 


benzoinated, 206 
dehydrated, 206 
oll, 208, 671 
Latin official name, 19, 20 
Laudanum, 
Lauric acid, 664 
Lavender flowers, ofl of, 692 
spirit, 261 
tincture, compound, 267, 268 


plaster, 435, 592 
tate cerate, 422 
solution, 682, 696 
sugar of, 594 
water, 231, 504, 597 

Leeching, 128 

‘Lemon, oll of, 682 
peel, tincture, 267, 

Leptandra, extract, 297, 
fluidextract, 284, 286 

Leucomaines, 721 

Levigation, 113 

' Levulose, 637 

Lichenin, 

Licorice, compound powder, 405, 408 
extract, purified, 209 
fluidextract, 288 

Liebermann’s cholestol reaction, 674 ¢ 





7,288, 29,902 
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Magnesia 539 Mercuric carbolate, 580 
‘alba, 640 chloride, corrosive, 578, B77 
calcined, 589 diphenate 
heavy, 589 fodide, red, 
light, 639 nitrate, ointment, 420 
Magnesif oxidum, 589 solution, 578, 
nderosum, 589 oleate, 426, 
sulphas, 539 oxide, red, 573, 579 
effervescens, 409, 589 ointment, 419 
Magnesium carbonate, 539, 540 yellow, 573, 
‘citrate, solution, 641 ointment, 419 
hydroxide, 588 phenate, 
oxide, 539 salicylate, 580 
sulphate, 599, B41 sulphate, 680 
effervescent, 400, 410, 589, 541 | Mercurlus dulcis, 578 
Malt, 641 Mercurous chloride, mild, 578, 875 
‘extract, 208, 308 ide, yellow, 078, 676 
sugar, 633, sulphate, 
Malto-dextrin, 642 tannate, 
Maltose, 638, Mercury, 573 
Manganese, black oxide, 571 amidochloride, 575 
ioxide, native, 571 ammoniated, 578, 574 
hypophorphite, 610,671 omen A 
\osphite, 1 My mn, 
sulphate, b70, mass of 809 
Mangani djoxidum prmeipitatum, 670 oleate of, 428, 428 
hypophosphia, with chalk, 574 
sulphas, benzene, 624 
Manganous sulphate, 671 Methane, 606 
Mannitol, 685 Methonal, 614 
1p, 674 Methozine, 628 
Maris’ suppository mould, 440 Methyl alcohol, 615 
Marme’s reagent, test for, 
Mashing process, 641, 642 aldehyde, 656 
Mass, blue, 360 anthranilate, 606 
of ferrous carbonate, 368 catechol, 617" 
of mercury, 389 salicylate, 686, 601, 703 
Masscs, official, 368 Methylacetanilide, 635 
Mastiche, gum, 201 Methylbenzene, 619 
Matico, fluldextract, 284, 286 Methylbenzoylecgonine, 
Mayer's reagent, 723 Methylehavicol, 085 


Maynard's gelatin-coater, 357 
Mead’s disintegrator, 104 
Measurements, approximate, 44 
wroeereapaclty, 90 
of capacity, 
Teny 30 
welght, 80 
Mechanical shaker, 574 
stirrer, Moss’, 170 
subdivision of drugs, 103 
Meconic acid, 714 
Medicated cotton, 608 
soaps, 675 
varnishes, 428 
Medicine glasses, graduated, 45 
Mel depuratum, 


ross, 253 
Melanthinic acid, 782 
Melissic acid, 664 
Melting point, 91 

determination, 94 
Menstrua used in pharmacy, 128 
Menstruum, 118 
Menthol, 681, 695, 702 
Menthone, 681, 695, 702 
Menthy] acetate, 695 

isovalerate, 695 
Mercaptol, 614 
Mercurial ointment, 419 

ld, 420 


mi 
plaster, 435 


oxide, 
Mothylmorphine, 781, | 
ethylpropyl phenol, 
Methylprotocatechuic aldebyde, 705 
Methylsulphonal, 615 
Methyltheobromine, 727 
Methylthionine hydrochloride, 628 
c fluid measure, table of equiva- 
lente in apothecarles’ fluid moa- 


sure, 82 
system of weights and measures, 28 
origin of, 28, 
tables of, 80 
weight, 28, 30 
bie of equivalents in apothe- 
caries’and avoirdupols weight, 


weights and measures, 30 
Squivalents of 80, 31 

Metrology, 25 

Mezereum, fluidextract, 234, 296 

Michael's powder divider, 397 

Mild mercurous chloride, 578, 575 

Milk of asafetida, 394 


sugar, }, 640 
Mill, buhr-stone, 108 








Official lozer 378 
mixture, 


name, English, 19, 21 
Latin, 
ointments, 415, 418 
oleates, 428 
sas ae 
Blasters, 435, 
powders, 406 


purified cotton, 608 
ns, 310 


soaps, 675 
spirits, 257 


tinctures, 265. 
volatile oils, 685 


waters, 224 
Oil of allspice, 


of bitter almond, 639 
of blac! , 
ofeade, Ore” 

of cajuput, 687 
camphor, 688, 700 
of caraway, 688 





castor, 208, 667, 668 

of cedarwood, 697 

of chenopodium, 689 

of cinnamon, 

of cloves, 689 

codliver, 207, 669 
emulsion, 


of copaiba, 

of coriander, 600 

croton, 208, 670 
vesicant, principle of, 070 

cottonseed, 209, 

of cubeb, 

emulsions, $16 

of erigeron, €90 

ethereal, 

of eucalyptus, 001 

of fennel, 691 

filter, Warner’s, 149 

fusel, 642 

of gaultheria, 601 

of geranium, 606 

of guaiac wood, 696 

of gurjun balsam, 697 

heavy, 

of hedeoma, 692 

of juniper, 692 
empyreumatic, 687 

lard, 208, 671 

of lavender flowers, 682 

of lemon, 602 

linseed, 209, 671 

of mace, 

of mirbane, 687 

of mustard, volatile, 683 





323 
vith bypophosphites, 328 
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Oil of myristica, 604 


of nutmeg, 
expressed, 604 
fatty, 604 

olive, 206, 672 

of orange peel, 694 

of palmarose, 606 

of peppermint, 

of pinenta, 608 

of rose, 

of rosemary, 697 


lemon, 407 
Peppermint, 407 


sugars, 

of sweet birch, 686 

of tar, 616, 

terpeneless, 680 
heobroma, 200, 672 

of thyme, 698 

Turklsh-red, 608 

of turpentine, 699 
‘American, 680 


synthetic, 702 
of wormseed, 689 


Oils, drying, 208 
distinction from non-drying oils, 


fixed, adulteration, 206 
bleaching of, 205 
description, 203 
expression, 208 
extraction, 205 
steam press for, 204 

Infused, 428 

non-drying, 208 

volatile, adulteration, 212 
classification, 219 
description, 
determination of alcohols, 

aldehydes, 683 
esters, 682 
phenols, 624 
distMation,'211-217 
examination of, 681 
expression of, 218 
oneaction by maceration with 
al 
by solvents, 218 
hand-pressed, 
official, 685 





Ointment, 415 


basilicon, 422 
belladonna, 418 
blue, 419 

boric acid, 418 
carbolic acid, 419 
casein, 414 
chrysarobin, 415 


AT UNO 





INDEX, 


Pebble mill, 100 
octane, 63S 


Pectosic acid, 635 
Percentages, adjustment of, 70 
jes for, 73 
rotation, 25 ati 
rule for pre} ,. 
Porfection muppealiory mschi 
Pelletierine, 
tannate, 730 
Pentoses, 
Pepper, oleoresin, 909, 810 
Peppermint, easence of, 261 


machine, 443 





Poreolatite stand, Beck’s, 148 
Percolation, 130 
continuous, 145 
control of the rate of flow, 141 
development ‘of process, 180 
ment of process, 138 
prine ple of, 181 
{for exhaustion of drag, 142 
Percolator, copper, 185 
rase, 1: 
glass for volatile menstraa, 134 


jyalbb'e, 198 
rent styles, 131 


Potrolatum, 678 = 
bi 


wane oF 
Petroleuni, American, 678 
benzin} 


parified, 679 


PhaPmascutieal chemistry, 461 
ae E) 
still, Beek a, iad bi 
harm a, United States, 1 
FP eOnimitice of revision of, 
18, 19 
plan and arrangement, 19 
Pharmacopesias, cd 
foreign, 1 
Rieegy of 17 
Pharmacy, practical, 228 
Phellandrene, 680, 601, 688, 
Phenacetin, 625 
Phenazone, 628 


685, 697, 700 


Phenol, 
glycerite of, 255 
Hquefactum, 6 
liquefied, ah eat 
methipro 
natural, O21” 
Boleontng,€28 
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Phenol, valuation of, 623 
Phenols, ‘determination in volatile oils, 


Phenyl yl ealioylate, 76 
Phonyiacetaanide, 625 
Pe aa 
en) meth lon, 
Phenylethylaledl toa 
rain, ‘wo 


Phenylh 
Bhilosopher's wool, 600 


Phosote, 
Phosphoray rey 


Poytoltet ma salt ee 
octreet, 307, 8! 5p! 
tincture, 206, 268, 274 


Phynostigmli a ‘salicylate, 730 
sulphate 
ay Haldextract, 284, 286 


tile, 349 
Pints, 340 
Of aloes, 863 
and fron, 868, 364 
and mastic, 863, 985 
and myrrh, 
anafetida, 
Blaneard's, 366 
Blaud’s, 365 
tind cathartic, 868, 985 
dnxative, 264 
continuous in-coating, 
excipienta, 843, ue 
ferrous carbonate, 864, 365 
fodide, 364, 366 
ferruginous, 364 
gelatin coating, 354 
ding, 352 
Keratin-coating, 861 
Dunning’s method, 962 
keratinized, 381 
Lady Webster dinner, 865 
laxative, compound, 864 
official, 383 
of opium, 
pearl-coating, 21 
phosphorus, 
pesephyliuia, belladonna and cap- 
sicum, 
rhubarb, compound, B64, 288 
salol-coati 


sugar-coating, 363 
pan, 
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}, 500 
Poultice, kaolin, 423 
Powder of algaroth, 582 
‘aromatic, 405 
compound acetanilide, 405 
chalk, 405 


licorice, 405, 406 
divider, Diamond, 898 

Michael's, 997 
etorveseing, 9d, 405 
effervescing, compound, 
Goa, 787 a 


{pecac and opium, 405, 408 

Jalap, compound, 

mortar, porcelain, 205, 
idlitz, 


Powders, 
in capsules, 890 
oficial, 405 
legrees of fineness, 111 
Practical pharmacy, 238 
Precipitant, 114 
Precipitate, 114 


Ted, 
Precipitated chalk, 530 
manganese dioxide, 570 
Precipitation, 114 
Precipité blanc, 676 
Prentiss alcohol-reclaimer, 182 
Prepared chalk, 531 
Prescription, the, 448 
balance, 35 
torsion, 38 
Kk, 459 


box scales, 36 
Prescriptions, analysis of, 453 
checking of, 460 
list of abbreviations used in, 455 
numbering machine for, 458 
ownership of, 450 
repetition of, 460 
typical, 450 
Press, enterprise, 168 
tincture, 163 
Pricking basin, 218 
Primary emuision, 317 
Prismatic crystals, 193 
Procter's lozenge |, 878 
ucts, animal, used’ in pharmacy, 


PB 
Proper 


Pulp, paper, 
Pulverization, 116 
Pulvis acetanilidi compositas, 405 
crete comporitus, 
effervescens compositus, 5 5 
ycyrrhizm compositus, 406, 
Fokounnie et opii, 408, 406 





Pulvis jalap@ compositus, 405 
morphing compositus, 405, 408 
yurgans, 405 
fied aloes, 296 
ox-gall, 297 
Parity rubric, 19, 24 
Putrefaction, 641 
Pycnometers, 50, 62 
Byrazolonum phenyldimethylicur, 
Pyrethrum, tincture, 266, 
Pyridine, 721 
Pyroacetic ether, 613 
Pyrocatechin, 610 
Pyrogallic acid, 713 
Pyro 


Hol, 713 
Pyrolignecus acid, 610 


UADRATIC system, the, 194 
Q Quassia, extract, 208, 29, 305 
fiuidextract, 284, 286 
tincture, 286, 260, 274 
ercus, fluidextract, 284, 
uillaja, fluidextract, 284, 
tincture, 267, 250, 274 
yuillajasapotoxin, 792 
illajic acid, 792 
inidine sulphate, 750 
juinine, 741 
bisulphate, 742 
hydrobromide, 742 
hydrochloride, 742 
salicylate, 743 
sulphate, 743 
tannate, 745 
valerate, 745 
Quinoline, 721 


RADIAL burner, Fletcher, 84 
Rancidification, 685 
Rancidity, 685 
definition, 208 
Rapid solution, effect of, 128 
Reaction, Borntrmger’s, 786 
cholestol, Liebermann’s, 674 
murexide, 727 


Reagent, Dragendorife, 723 
farme’s, 123 


Scheibler’s, 723 

Schweltzer’s, 607 

Sonnenschein’s, 723 

er’s, 
Reeamnar thermometer, 97 
Receiving jar, glass, graduated, 141, 142 
Rectal suppositories, 436 
Red mercuric fodide, 578, 579 
oxide, 573, 579 

precipitate, 22, 579 
Reduced iron, 647, 548 
Reduction, 116 
Refined sugar, 638 
Reflux condenser, 177 
Regular system, the, 194 
Reichert’s thermostat, 85 











INDEX. 
Scale extracts, 204 Soda, tartarata, 
Scammonin, Soail acetas, 00 bot 
Schaefer's test, 744 arsenas, 
Scheele’ acid, 712 a ool 
test, 71: benzoas, 501 
Scheibler’s reagent, 728 Dlearbonas, bot 
Schlippe’s salt blmulphis 601 
Schweltzer’s reagent, 607 boras, 
Scopola, 6 bromidum, 501 
extract, et, 21, 206, 200, carbonas monohydratus, 601 
1y, 706 chloras, 
suideririch 26, 287, 200 chloridum, 501 
hydroxidum, 501 
Scopolamine’ 735 hypophomphis, 601 
ydrobromide, 785, 745 iodidum, 
Screw compressor, Hoffmann’s, 86 nitras, 501 
Scutellaria, fluidextract, 284, nitris, 501 
food emulsions, B16 a aur Phenslaalphonss, 601 
See's me 108} 
Beldiite powder: 408 PhoeMorvescens, 410, 01 
Senega, fuldextract, 24, 287, 200 exslcentan, $01 
syrup, 244, 245, pyrophos] 
Senegin, 792 Elieylan bot 
Senna, compound infusion of, 287 sulphas, 501 
fluidextract, 234, 287, 200 sulphis, 501 
infusion, compound, 237 thiosulphes, 601 


sp, 244, 
Separator, este gal, 164 


ntaria, fuldextract, 234, 287 
‘tincture, 266, 
Serum, Se ieric, 708 
Sesquiterpenes, 680 


hella, rupponitory, 4 47 


Blev mesh, boty 
lever, official sizes, 111 
Siner and mixer, lightning, 112 
Sifting, 110 
ai sonal Harria) 111 
ver cyanide, 
ate, rate, 08, 04 


tae ated, Ase, 604 
moulded, 602, 606 
oxide, 592, 606 
Simple cw 257 
‘ointment, 415 
solution, 118 
Sinapine sulphate, 604 


Bipkons’ 160, 161 
‘Smedley compressor, 384 
Smilosaponin, 792 


‘Raima, 675 


curd, 675 


green, 676 
tincture, 425 

hard, 675 

marine, 674 


Plaster, $85 
soft, 67 


white castile, 675 
Soapbark, {inctare, 274 


or 
‘chlorinated, solution, 289, 601, 515 
by lime, 607° 





Sodium acetate, 501 
arsenate, Bh, 502 ta 
exsiccat 
ber polation, 25,87 on 
nzeneme! 01 
benzoate, got, sas, oo 
biborate, 505 
bicarbonate, 501, 508 
vino 
rn 
borate, 608 
Bromide, 60, 55 a 
carbonate, monohydrated, 501, 506 
chlorate, 801, 508 
chloride, 6, 608 
chloroaurate, 608 
citrate, 501, 507 
citro-tartrate, effervescent, 516 
ethylate, 516 
ethyleulphate, 516 
glvcerophoaphate, 616 
‘cerophosphat 
fiydroxlde aN, 


paraphenolsulphonate, 610 
phenol, 
Phenolsulphonate, 601, 610 
phosphate, 501, 510 
compound solution of, 
ettorvencent, 410, 001, 81 
Pyroarsenate, 5 602 


yroborate, 
Pyropios wate, 501, 511 
resorcin, 
salicylate late, 00 S01, B12 
sul 
"a ed, Bt Biz 
eforvencent, 518 
sulphite, 601, 513 


8 


7 
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Spirit, glyceryl trinitrate, 261, 282, 677 


lamp, mkel plate plated, 90 
lavender, 261 
methylated, 615 
Mindererus, 231, 
nitre, sweet, a 
nitroglycerin, 
nitrous ether, 260, 657 
orange compound, 260 
peppermint, 261 
proof, 645 
pyroacetic, 618 
pyroxylic, 615 
spearmint, 261 

of f trionitrin, 282 


ficial, 250 
Spiritus, etheris, 260 
compositus, 260 
nitrosi, 280 
ammonim, 260, 261 
‘aromaticus, 260, 282 
amygdale amar 280 
anisi, 
aurantil com mpositus, 280 
camphor, 
chloroform, 260 
cinnamomi,’ 281 
frumenti 261, 262 
gaultherim, 381 
lycerylis trinitratis, 261, 262, 677 
fanipeni, 
oltus, 261 
lavandulee, 281 
menthm piperite, 261 
viridis, 
galtic, 261 261, 282 











squib im| improved ‘specie gravity bot- 


pipstten, 44 
upright condenser, 178 
urinometer 
Squill, fiuidextinet, 26, 287, 280 
syrup, 244, 
Pin pound, 244, 25, 251 
tincture, 286, 268 


vin 
Squire's infusion pot, 235 
Stand, percolating, E Beck's, 43 
Standardized extracts, 204 
fluidextracts, 281 
Starch, 630 
corn, 
glyeorite of, 254 
official, 
Starter, mould, 444 
Stavesacre, fluldextrnct, 284, 287 


Steatinum hydrargyri, 
zinct salicylatuin, 434 
Stibium sulphuratum aurantiacam, 583 
|, automatic, Anderson, 184 
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Still, copper, 185 
pharmaceutical, , Beck's, 180 
mington, 182 
Rice's, ‘184, 186 
water, Curran’s, 228 
Btillingia, fluidextract, 284, 287, 21 
Stille, automatic, 184 
vacuum, 187 
Stockman’s test, 730 
Storesinol, 
Stove, gas, Jewel, 85 
Strainer, flannel, 147 
Straining bag, 148 
Stramonfum, assay, 755, 756 
extract, 397, 298, 209,306 


awsay, 7 

fluidextract, 284, 287, 201 
assay, 7 

tincture, ture, 8, 268, 274 


Straw ring, fag tho 
Strontii prom idum, 630 
fodidum, 630 
salicylas, 630 
Strontium bromide, 690, 537 
iodide, 530, 537 
salicylate, 630, 538 
gurophanthidin, 788 
Strophanthin, 789 
Strophanthus, tincture, 266, 268, 275 
Strychnine, 746 
nitrate, 747 
sulphate, 74 
Styptig coledion, 813, S14 
Styracol, 618 


Bebitmation, 168, 199 
Sucrose, 638 
Suet, |, O73. 
Suga bett, 8 
‘cane, 
coatii 








Buy 
Sulphaminol, 653 
Sulphocyanic we pst 


olden, bas 

dide, 472 
precipitated, 472 
roll or stick, 471 
sublimed, 71 
washed, an 

Batphurated antimony, 688 


Sumbul, extract, 207, 298, 299 
fluidextract, Pre 


INDEX. 


Table showing the volume of 1 pound 
ferent liquids, 28 
the wolght of 1 exble oonti- 
meter of distilled water at 
different, tom 
of, golutions of ‘croleary sirengths, 


Tablet compressor, Freck, $85 

machine, Eureka, 885° 
steam, 388 

saturates, 304 
triturate ‘mould, 801, 988 
triturates, 

pabtetn eect, mond for, 901 

fablets, com pressed, 
ign for, 34 


‘alcum, 542 
purificatum, 542 
‘Tannio acid, 71 
and extract of belladonna, sup- 
positories of, 
glycerite of, me? 
ointment, 418 
suppositories, 488 
Tannin, alcohol, 717 
bougies, 438 


ether, 717 


‘Tar and its derivatives, 616 
beech wood, 616 


cubment, is 9 

syrup of, 

‘Taraxacum, extract of, 28, 208 
fluidextract, 284, 287, 

Tartar, cream of, 488 


crude, 

‘Tartaric acid, 715, 719 
‘Tartarus, boraxatus, 480 
natronatus, 493 
Tasteless syrup of iron lodide, 560 

tincture of iron, 569 

Tenaculum, 147, 148! 
Terebene, 
Terpenelees oils, 680 
Terpenes, 680 
Terpineol, 681 
Terpinhy drate, 703 

5, 038 





Elunge’s, 786 


seen lochol, 64 
Moore's, 636 
Bobsefer! 





730 
Trommer’s, 698 
‘Tetraiodopyrrol, 653 
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‘Tetramethylmurexide, 728 
Tetramethylthiomine | hydrochloride, 


Tetronal, et 


Tetroses, 
Phallel in, 745 
patie 
Thoobroms, ofl of, 20, 672 
Theobromine, 727° 
Theory of emulsification, 815 
Therapeutic ncompatiblity, S94 
‘Thermodi: 
Thormomelar, Fa Fahrenheit, 97 
centi grade, 
favor oT 
‘Thermometers, clinical, cxamination, 
96 


Zincke’s, 99 
Thermometric values, rules for conver- 
sion of, 97 


‘Thioxydiphenylami 
‘Three Samsons of M 
Thaeee, Pot, 608 

¢, oil o 
Thymel 681, 688, 704 


3 fend desiccated, 705 


Tile, pill, 349 
Tinctura, aconiti, 265, 288, 200 


ne, 
‘Medicine, the, 586 


dulcis, 267, 
belladonn® follor., 265, 288, 270 
benzoint, 267, 209 

ita, a 260, 271 

calendute, 
calumbe, 265, 
cannabis a 265, 208, 271 
cantharidis, 265, 268 


cinchon®, 
compselte, 208; 200, 271 

einnamomi, 

golchict seminis 265, 268, 271 


eer Short 266, 271, 548 
gale, 265, 280 
gam compote, 27, 288, 273 


geleemii, 
gentianm composita, 265, 260 
gualact, 267, 
‘ammoniata, 287, 260 
hydrastis, 286, 388, 472 
Bypeeyami 2, 28, 273 
ipecacuanhs et opif, 268, 260, 272 
Keno, 267, 288, 272, 
krameris, 286, 260 
lactucarll, 298, 20, 273 
lavandule coraportte, 207, 28 


limonts corticis, 27, 
lobelis, 








Proches, cubeb; 378 
ambir, 378 
rameria, 378 
licorice and opium, 378 
potassium chlorate, 378 
santonin, 379 
sodium bicarbonate, 379 
tannic acid, 378 
Trochisci acidi ‘tannici, 378 
ammonii chloridi, 378 
cabshes) 275 378 
gambir, 
frelon o et opii, 378 
ramerim, 3 
potassii chloratis, 378 
santoninl, 
sodii bicarbonatis, 379 
‘Trommer’s test, 636 
‘True gums, definition, 201 
Truxilline, 


Tully's powder, 
Turkish-red oil, 
Turlington’s balsam, 271 
Turnbull’s blue, 547 
Turner's cerate, 

Tussol, 627 

Tatia, 600 

Tutty, 600 

‘Typical prescriptions, 450 


[ENGUENTUM, 415 
} acidi tannici, 418 


[, 418 
Eydrareyri, 419 
ammoniatl, 419 


fodi, 419 
fodoforms, 419 
phenolis, a0 


picis liquide id, 4 
Peart Todds 9 
Bota 419 
sulphuris, 419 
veratrini, 419 
zinel oxidi 419 

stearatis, 415 

Unit, antitoxie or immunity, 708 
ited States fluid measure, 27 
minim, 28 
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Urethral bougies mould, Mitchell's, 446 
official size and weight, 439 
Wellcome-shape, 
Urinometer, Squibb’s, 68 
Uritone, 656 
Urotropin, 


Pharmacopeial Convention, 19 


business management of 
incorporation of, 19 
Upright condenser, Squibb’s, 176 
jum, 
Urethane, oi 
Hane boxy phenyl Ct) 
acetyloxypheny!, 
ethyl, 


henyl, 619 
vrelhral bougies, 437 


33 


f, 19 





late, 657 
t, 284, 287 


‘ACUUM stills, 187 

Vaginal suppositories, 487 
Valerian, fiuidextract, 264 

Uncture, 266, , 268, 260, ad 

niated, 266, 260 

Valerianic acid, 719 
Valerio acid, 681, 719 
Value, saponification, 685 
Vanilla, cutter for, 108 

extract, 
Vanillin, 705 

test for presence of cumarin in, 708 
Varec, 468 
Varnishes, medicated, 428 
Veratridine, 748 
Veratrine, 747, 748 
Veratroidine, 748 
Veratrol, 608 
Veratrum, Sluldextract, 261, 287,201 

tincture, 266, 268, 
Verdigris, 663 
Vervain’s balsam, 271 
Viburnum opulur, fuidextract 

prunifolium, nidextract, 24, 

Victor rote air-bath, 86 


237 





ial, 280 
Vinous fermentation, 641 
Vinum antimonii, 273 


coce, 
colehici zeminis, 27 


ei 
OFT maram,'279 
ipecacuanhs, 279 
Hi, 270 
‘blue, 502 


classification, 219 
description 
determination of alcohols, 
aldehydes, 688 
ters, 682 


esters, 
hhenols, 684 
dist{Mlation, 211-217 
examination of; 681 
expression of, 2 
action, by ‘maceration with 


by solvents, 218 
essed, 218 





WADE'S balsam, 271 
‘Wagner's nt, 728 
Wahoo, extract, 
Warner's oil filter, 149 
Water, 
ammonia, 225, 528 





